Du’Bois J. Ferguson
Remediation Manager

Schlumberger Oilfield Service
300 Schlumberger Drive
Sugar Land, TX 77478

Tel: 281-285-3692

DFerguson3@slb.com

April 10,2010 VIA FedEx Overnight
Section Chief ) Craig Zeller

Environmental Enforcement Section Remedial Project Manager

U.S. Department of Justice Superfund Division

PO Box 7611 U.S. EPA Region 4

Washington, DC 20044-7611 61 Forsyth Street, SW

Atlanta, GA 30303
Re: DOJ Case No. 90-11-2-696/1

Subject:  March 2010 Monthly Report
Sangamo Weston/Twelvemile Creek/Lake Hartwell Superfund Site
Natural Resources Trustees Consent Decree

Dear Section Chief:

In accordance with the Consent Decree and Section XIV of the Unilateral Administrative Order
for the above referenced site, Schlumberger is required to submit Progress Reports on a quarterly
basis. Given the current pace of activities, we will be submitting Progress Reports on a monthly
 basis until further notice in satisfaction of the reporting requirements of the Consent Decree and
Unilateral Administrative Order.

In keeping with Paragraph 20 of the Consent Decree:

I certify that the information contained in or accompanying this submission is true,
accurate and complete. This certification is based on my personal preparation,
review, or analysis of the submission, and/or supervision of persons who, acting on
my instructions, made the verification that the submitted information is true, accurate
and complete.

If you have any questions, please do not hesitate to contact me at (281) 285-3692.
Sincerely,

J F
DuBois J. Ferguson
Remediation Manager

10979043
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March 2010 Monthly Report

Sangamo Weston/Twelvemile Creek/Lake Hartwell Superfund Slte |

Operable Unit 2

Activities Completed

Complete'd earthwork rél'ated to the Sediment Management Unit (SMU) area.

Contihued: installation of the dredge materials handling equipment and water
treatment components, including completion of installation of the water treatment
system.and. automated water samphng equipment on the effluent discharge.

Completed resurfacing of Old.Henderson Road.

Continued construction of HDPE dredge piping.

Completed initial |nstallat|on of the Modutank system.

Installed turbidity monitors at three locations in Twelvemlle Creek for monitoring

dredgung operations iin Twelvemile Creek, and initiated sampling and analysis -

program for creek turbidity and water treatment system: effluent water.
Initiated: sediment dredging - startup and shakedown activities in Twelvemile

‘Creek adjacent to and downstream of Ball's Beach and at Woodside Dam |

(WS1) lmpoundment
initiated placement of 24" protective cover material W|thin the SMU.

On March 3; 2010, John McCain and John Schnabel conducted a visit to the
SMU site to inspect the SMU liner.

On March 5, 2010, Eric Kim and Susan Turner (both from SCDHEC) conducted a

visit to the SMU site to inspect the water treatment system (WTS). -

On March 13, 2010, Weston, Orion, Envirocon, Schlumberger, and ARCADIS
conducted -a pre-dredge meeting, and Clean Harbors, Weston, and ARCADIS

conducted a meeting to discuss the WTS and 'schedule.

On March 18, 2010, two visitors from SCDHEC (Bill Williamson.and John Caobb)
were on-site to assess the WTS and the effect.of the Modutank failure. -

On March 24, 2010, five visitors from SCDHEC (Greg Cassidy, James West,
Carrie Turner, Kayse Jarman, and Chuck Williams). conducted a visit to the SMU
site for a tour,

On March -30. A meeting: was. conducted with Leon Hanmon; Johnm Adams, and
Keith Knight to discuss the dredge verification protocols. ‘

On March 31, 2010, Weston, Envirocon, Schiumberger, and ARCADIS'

c‘ond_uctedl a meeting to review progress and chart future work activities.

Installed erosion and sediment controls at the SMU site and continued to
maintain permanent and temporary ponds, a double row of silt fence around the
entire site, waddles, hay bales, check dams and retention structures.
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' Results of Sampling; Tests, and Other Data

e Collected. pre-dredge bedrock and sediment survey data in Twelvemlle Creek.
Tabular results are attached (Attachment 1). :

. o Performed pressure testing on WIS piping per SCDHEC requurements Testlng
results are attached (Attachment 2).

» Sampling and analysis is being conducted relative to the creek'turbidity-, and
watertreatment system efﬂ__uent Water. Results are available onsite.

Plans, Reports, and other Dellverables

e Several deliverables related to the substantlve regulatory requirements for the .
‘work were 'submitted to SCDHEC and Pickens County last month Final:versions
are attached.

e An approval letter was recerved from SCDHEC dated »March 1, 2010 (attached)
that addressed the following documents:

0 Groundwater Monltonngr Plan

o Water Treatment Monitoring Plan

0 CIosure/Post-Closure Operating and rMamtenance Plan
o Fill Progression Plan

* An approval letter was received from Pickens County dated February 23 2010
(attached) that addressed the following document:

o Addendum to the site Stormwater Poliution Prevention Plan.(SWPPP). -

e The Revised Dredge Verification Plan was submitted to the Trustees oh March
11, 2010. Pete Stevens' verbal approval was received from Pete Stevens.on
March 13, 2010. _ / :

Work Planned for April 2010
¢ Continue imanagement of storm water BMPs.

« Continue sediment dredging actrvrtles downstream of Ball's Beach and at WSI
impoundment.

o Continue placement of 24" protective cover/dredge material in SMU.
¢ |Install ModuTank double layer liner system.

P'roble_ms Encountered, A'nticipa'ted Delays, Sol'utions

J F_Iuid losses from the ModuTank due to.a.compromised iiner system: were | ,
~ observed on March 18, 2010. A double liner system with a leak detention system



has been mstalled following: review: approval by SCDHEC. Lab testing on.
released fluids did: not indicate any trace of contaminants. -
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Attachment 1

Pre-Dredge Bedrock and Sediment Survey Results.

Twelvemile Cresk Restoration .
Sangamo Weston/Twelvemile Creei/Lake Hartwell PCB Contamination Superfund Site

Schiumberger Technology Corporatidn:

Codaction dates;0216/2010 thiu 0217110

709
710
ALl
72
713

14
715
718
7
718
710
720
721
722 .
723
724

. 728

" 728
127
728
720
730
731
732
733
734
736
738
737

38
739

1073733.69
1073748.50
1073762.81
107377160
1073790.81
107371383

107371670 .

1078723.84
1073730.64
1073747.02
1073757.10

107377343

1073767.68

1073500.18

1073699.15

1073702.30:

1073712.58
1073724.58
1073748.38
1073769.29
1073774.03
1073794.38
1073806.15
4073800.30

'1073763.93

1073780.81
1073770.77

1073761.29

1073742.21
1075718.03
1073697.70
1073690.14
1073681.63
1072690.22

107370761

1073724.88

1073741.67

1073765.78
10737686.44
1073800.78
1073772.18

'1073784.60

1073742.13
107372061
1073704.15
1073695.68
1073678.08
407385728
1073649.79
1073634.98
1073843.58
1073857.20
107367485
1073894.86
1073718.93
107374135
1073763.22

1485370.84 .
1485366.64
1485304.82
148530071
1486202.67
1486281.23.
1485287.22:
1485291.68

- 1486290.82

1485289.48
1485183.47"
1465183.89
1485177.78
1485176.85
1485176.09
1485175.80
1485180:69
1466184.83
148518598
1485090.80
1465088.78
1485085.89
1485087.30
1486081.73
1465081.45
1465082.61
1465002.65
1465081.79
1484982.77
1484982.73
146497995
1484979.69
1484680.03
148498259

-1464988:21
. 146499166

1484995.02
1464901.72
1484901.30
1484896.86
1464804:60
1484691.57

. 1484689.43

1484897.30
1464601.08
1484753.08
1484757.33
1464781.44
148478332
1484787.71

.1464770:68

1484776.92
1484784.05
1464788:66
1484678:14'
1464674.04°
148467721
1484675.22
148467525
1484674.64
1484659.16
1484675.60

72238 sia 26 0+00 tob 72238 - - 0.00 0
71900 sla 26 0+05 eow 719.09 0.00 o
716.71 sta 26 0+10 71471 6.80 1
71548 sta 26 0+20 -711.28 3.70 42.
71858 sla 26 0+30 711:18 2.60 54
717.36 sta 26 0+40 -711.65 1.80 57
717.28 #la 26 0+60 . 716.88 180 14
719.23 sla 26 0+60 eow. T 473 '0.00 ]
722.38 sta 26+76 tob 71438 000 8
11927 sia 27 0+0010b 710.27 0.00 0
71619 sia 27 0+10 eow. 71518 4.00 0
71368 sta 27 0+20 112.20 .40 14 -
716.00 sta 27 0+30 710.89 310 62
717.46 - 1227 0M0 712.05 1:60 54
718.58 sta 27 0+50 714.08 050 a5
719.12 sia 27 0466 eow 715.12 0.00 ]
723.24 sla 27 0+68510b 716.44 0.00 6.8
720.56 . #la 28 0+00tob 720,68 0.00 0
mMea7 sta 28 0+02 EOW 1947 '0.00 0
716.47 sla 28 0+10 - 71297 3.60 25
718.40 sla 28 0420 - 711:90 2.80 45
716.02 sla 28 0430 71252 2.80 36
716.01 ala 28 0+40 713.01 310 3.
717.33 st 28 0+50 714.43 220 29
71903 . sia 28 0+80 EOW, . 71403 0.00 -5 -
72479 5ta 28 0+70tob 717.79 0.00 7
721.20 1228 0+00 tob 718.20 0.00 3
71918 vla 20 0+05 ew 717.18 0.00 2
71807 sta 29 0+10 712.87 110 B
717.33 sta 20 0+20 712.13 1:80 5.2
716.82 sta 28 0+30 712,62 2.20 43
716.56 st 20 0+40 71378 250 28
716.00 sla 20 0+50° 713.70 3.10 23
719.32 ata 29 0485 eow T13.42 0.00 59
72407 8ta 29.0+75 tob - 714:87. 0.00 92
722.88 sta 30 0+00 tob 713:88 0.00 9
71887 sta 30 0+07 00w 709.87 0.00 -9
715.38 sta 30 0+20 710.88 350 45
716.32 sta 30 0+30 710.82 350 45
716.198 sta 30.0+40 71189 2.70 43
71782 sta 30 0450 711.62 0.80 83
718,08 sta 30 0+60 71336 0.80 47
71862 s1a 30 0465 eow 71362 0.00 5
17374 s1a 30 G+75 tob 721:24 0.00 25
724.16 sla 31-0+00 tob 71365 - 0.00 105
71881 sia 31 0+10 eow. 700.81 -0.00 9
71807 sta 31 +20 710.67 080 74
7.1 sta 31 0+30 710.41 170 - 87
716.73 sta 31 0+40 709:13 220 76
718.20 sla 31°0+50 708.40 270 78
71592 sta 31 0+70 eow 715.72 3.00 02
72456 sta 31:0+80 tob 718.96 0.00 56
72401 sta 32 0+00 tob 71581, 0.00 8.2
718.56 sta 32 0+08 eow 710.76 0.00 79
71882 sta 32 0415 708.82 190 8
716,82 sia 32 0425 700.42 1.90 74
716.66 sla 32 0435 708.08 210 8.6
7168.62 sta 32 0+45 712.32. 230 42
718,00 ola 32 0485 712.70 070 53
718.84 sta 32 0+85 eow 711.44 0.00 7.4
72448 sta 32 0+75tob 716.26 0.00 8.2
72458 #1233 0+00 tob 713.08 0.00 1.8
71869 sia 33 0+10 eow 715.89 0.00 28
71890 sta 33 0420 711.10 1.70 58
718.32 sla 33 0+30 709.72 2:40 66
71650 sl 33 0+40 700.00 2.00 75
71673 sta 33 0+50 700.23 ‘290 6.5
71832 sta 33 0465 eow 71482 0:30 37
724.56 ata 330+75%0b 0.00 59

718.68

.Bedrodk
Sand over Bedrock
Sand over Bedrock:

:Sand over. Bedrock
Sand over. Bedrock
Sand over Badrock
Sand over Bedrock
Sand over Badrack:

' Bedmdk

Bedrock
Sand over Badrock:
Sand over Bedrock

‘Sand over Bedrack
Sand over. Bedrock
Sand over Bedrock

:Sand over Badrock

Bedrock
-Sand over Bedrock
- Sand over. Bedrock

-Sand over Bedrock
Sand over Badrock
Sand over Badrock

—

-Sandover Bedrods.

Sand over Bedrock
‘Sand over. Badrock
-Sand over Bedrock
-Sand over Badrock
Sand over Badrock-
Sand over Bedrock
'Sand over Bedrock
Sand over Badrook
Sand over Badrock
Sand over Bedrock
Sand over Bedrock
-Sand over Bedrock
Sand over. Bedrock
Sand over Badrock
Sand over Badrock
Sand over Bedrock
Sand over Bedrock-
Sand over Bedrock
Sand over Badrock
'Sand over Bedrock
Sand over Bedrock
Fine sands ower.Badrock
Fine sands ower,Bédrock

Fine:sands over Badrodk

fine:sands owr.Badrock
Fine sands ower. Bediock
Fine sands over. Badrock

. Fine.sands over. Badrock

Fine sands over; Bedrock
Fine sands over.Bedrodk
Fine sands owr. Badrock
Firie sands over Bedrodk
Fine sands over. Bedrock

Fine sands over-Bedrodk

Fine sands over Bedrock
Fine sands ower.Bedrod
Fine sands ower Bedrodk
Fine sariis over, Bedrock
Fine sands ower.Bedrock
Fine sands owei.Bedrock
Fine sands over Badrodk
Flne sands ower Badrodk
Fine sands ovar.Bedrodk
Fine sands over,Bedrock



. Attachment 1.

‘Pre-Dredge. Boedrock and Sediment Survey. Reoulh

Tweivemile Creek Rostoration .
Sangamo. WlMMwmllo CreekiLake Hartwell PCB cmmlmﬂon Superfund Site )

" Schiumbaerger 'lbclmnlogy Corporation

740 1073608.19 ' 1484567.44 72478 sia 34 0+00 tob
741 1073817.78  -1464867.74 719.24 sta 34 0+10 eow
742 1073633.85 - 1484561.44 716.41 sta 340020
743 107368063 146485637 718.45 sta 34 0+30
744 1073669.88.  1484570.64 718.80 ata 34 0+40
746 107367880  1484569.69 716.81 . sta34'0+50
746 1073607.64° 148450888 716.53 sta 34 0460
747 1073709.24 1464506.93 717.47 sta 34 0+70 eow
748 1073719.44 1484558.97 723.48 sta 34 0+80 tob
.749 1073690.07 1464485.07 72380 sta 35 0+00 tob
760 1073597.00 146449222 738 sta 35 0+10 eow
761 _ 107391487 1484487.08 716.38 oia 35 0+20
762 107383167 148448750 718.32 sta 35 0+30
753 107384529  1484488.25 71633 sta 35 0+40
754 1073664.03°  1464471.74 747.04 - #ta 36 0+50
766 1073671.22 146447028 71662 #a350+60 -
768 1073688.27 1464481.43 71873 sta 35 0+70 cow
767 1073800.75.  1484466.92 72299 sta 350+80 tob
768 107389200  1464380.61 72385 sta 38 0+00 tob .
760 107367460  1464389.28 718.03 sia 36 0+10 eow
760 107386660  1484394.05 717.20 sta 36 0+20
781 107384368 1464393.43 71508 “sta 38 0+30
762 1073830.16 146439931 716.20 sia 36 0+40
763 1073816.08 1464401:26 716.74 sta 36 0+60
764 1073601.43 1464400.31 718.18 sta 38 0+60
765 1073583.44 1464402.70 715.13 sta 36 0+75 60w
766 1073571.26 1484404.65 724.39 sta 36 0+00 tob
767 1073548.01 1484307.53 72361 #1837 0400 tob
768 1073564.32 1464310.26 715.70 sta 37.0+15 eow.
769 107357608  1484309.34 71497 sta 37 0425
(] 1073504.80  1484288.47 71867 #ta 37 0435
™ 1073610.88 1464295.04 71889 8ta 37.0+45
772 107362540  1484289.49- 71874 #a 37 0+55
3 107384220 1484206268 717.20 ta 37 0+465
774 107386883  1484280.31 71588 sta 37 0+80 ew’
775 1073669.65 148427545 72385 sta 37 0490 tob
778 107366160  1484175.08 72292 sla 38 0+00 tob
777 107383432 148417116 717.89 sta 38 0+ 10 gow
778 1073619.31 146418507 71474 8ta 38 0520
779 1073607.73 146418308 718.26 sta 38 0+30
780 1073682.49 1484182.00 71877 sta 38 0+40
rL)| 1073576.72 1484181.77 716.05 $ta 38 0+50
782 1073561.68  1464186.07 716.15 sta 38 0+60
783 107354440  1484201.17 72362 sia 38 0+70 60w
784- 1073533.62 1464202.02 72322 8ta 38 0+80 tob
785 1073500.01 1464136.71 72193 ata 36 0+00 tob
788 1073518.24°  1484126.73 71847 #ta'39 0+15 80w
787 107353217  1484110.72 716.95 sta 39 0425
788 107354803  1484114.30 717.00 sta 30 0+36
-789 1073563.70 1464109.38 716.80 - 812 30 045
760 . 1073577.08 1484103.87 71543 . 5ta 39 0455
791 " 1073589.88 1464086.00 71397 sia 39 0+65
792 1073604.14 1484089.27 71448 =la:39 0+80 eow
783 1073613.23:  1464080.62 723.28 ata 30 0+85 tob
794 107336804  1463987.57 72248 sta 40 0+00 tob
795. 1073562.92°  1483088.23 718.54 sla 4D 0+05 eow
788 107352263  1484006.99 7143 $1a'400+25
797 1073614.72 1464016.21 71684 s1a 40 0+35
788 1073503.94. 146402326 717.28 sta 40 0+45.

. T 1073490,10 14640086:27 71848 sla 40 0+55 60w
800 1073473.14 1484049.06 718.96 81840 G+70 isld
801 10736280  1484058.18 718.48 sta 40 0+80toe
802 1073454.95 1484081.44 12261 st 40 0+90tb
803 1073390.73 1463884.08 72202 sla 41 0+00tob
804 1073403.27 1463982.08 716.68 -sia 410+10toe
805 1073423.37°  1463085.48 T18.20 sla 41 0425 sow
806 1073439.47  1463067.23 71664 " sla 4104386
807 1073467.38. 148394847 718.20 ol 41 0+45
808 1073469.83 148303647 T16.20 sta 41 0455
809 1073479.54 1463930.46. 714:46 sta 41 0465
810 1073493.84 1463009.26 71483 sta 41 0+80 eow.

Projoct w1 .

700.78

709.74
708.11

708.76°
708.10-

707.61
707.23
709.07
716.68
708.90
709.65
700.46
708.32
700.53
708.94
707.12
709.03
717.49
714.35
709.03

707.48:

708.18
708,00
709.64
708.08
708.33
71010
709.61
710.20

. 708.57

708.87
709.48
704,64
705.80
709.96
714.85
709.62

7M11.19°

703.84
704.08
708.37
708.25
708.76
714.92
710.22
708.93
T07.17
708.35
708.20
708.30

"707.43
‘704.17

711:68

'716.26
.717.48

71354
706.71
708.14
71048
708.28
709.96
708.48
710.51
707.32
707.28

708.39

708.54
709.00
708.20
708.76
713.03

133

109
122
104
78
9.4
86
13
13

86
108

Fine sands owr Bedrodk

‘Fine sands aver Badrodk

Fine sands ower Badrock
Fine sands owr Bedrodk
Flne sands over Silt; Refusal
Fine sands aver Badrock
Fine sands over Badrodk

. Sandy sit over Bedrock
Sand over. Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over.Bedrock
- Sand ower-Bedrock
Sand over Badrock
Sand over Badrock
Sand over Bedrock
Sand over.Bedrock
" Sand over.Badrodk
Sand over Bedrock
Sand over Bedrodk
Sand over Bedrodk
Sandy.sikt over Bedrock

Sand over.Badrock
‘Sand ower Bedrock
Sand over-Bedrock
Sand over Badrodk
Sand over Bedrodk
Sand over Bedrock
Sand over.Bedrock
Sand over Badrodck
Sand over Badrodk
Sand over Bedrock
Sand aver Bednock
Sand over Bodrock
Sand over.Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrodk
Sand over Bedrock’
Sand over Bedrock
Sand over Bedrock
Sand over-Bedrock
Sand aver Bedrock
Sand over Bedrodk
Sand over Bedrock
Sand over Bedrodk
Sand over Bedrock
Sand over Bedrodk
Sand over Bedrock
Sand over Bedrock
Sand over- Bedrock
Sand over Badrodk
Sand over Bedrodk:

. Sand over Bedrock
Sand over Badrock
Sand over Bedrock
Sarid over-Badrock
8and over Bedrock
Sand over Bedrock
Sand ovef Bedrock
Sand over Bedrock
Sand over Bedrook
Sand over Badrock
Sand over Badrock
Sand over Bedrock
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“.Attachment 1

Pre-Dredge Bedrock and Sediment Survey Results

Twelvemile CreekRestoration
Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contaminaton Superfund Site

Schiumberger Yechnology Corporation

an

1073498.68.  1463907.68
813 ‘107343027  1463817.88 © 72283 sta 42 0+00 tob-
814 1073426.27 © 146382268 71781 sta 42 0405 eow
815 107341%:81 1463837.62 - 71825 sla 42 0+16
816 © 1073399.97 1483847.48 716.02 st 42 0426
a7 1073390.01 1463865.78 1567 sia 42 0+35
818 . 1073377.48 148388820 716.04 88’42 0445
819 1073366.33 148367784 716.99 sla 42.0+56
820 107335149  1483691.08 717.32 sin 42 0465
821 1073343.80 1483800.62 T17.84 81a 42 0+75 sow
822 107332634 1463919.47 72083 sla 42 0+95 tob
823 1073264.75 1463873.62 2111 _s1a430+00tob
824 107327807 * - 1463850.13 717.08 sla 43 0+10 eow
- 826 107320485  1483843.00 717.41 sin 43 0+20°
826 107307.70 . 1463832.42 717.08 i 430430
827 1073310.95  ~ 14683821.74 716.20 ‘sta 43 0+40
828° 1073331.54 1463812.45 715.97 #1a 43 0+50
820 107334467 1463801.60 716.33 sta 43 0460
830 1073362.87 1463788.44 71677 sta 43 0470
831 1073370.38 - 1463771.26 71481 sta 43 0+86 eow
832 1073378.23 1463763.01 72289 s 43 0+05 tob
833 -1073308.73 1483676.02 722.48 sta 44 000 tob
834 1073300.82 1483661.05 FAT AT sta 44 0+10 0w
836 107208442 . 1463897.77 71803 st 440420
836 1073267.00 1483707.49 716.19 " sta 44 0+30
“1637 1073260.60 1463718.31 718,63 sth 44'0+40
838 1073235.18 148373388 71663 ola 44 0450
839 - 107322211 1463748.60 FATAL S Tstadq0+80
-840 107318525 146376244 716.60 sa 44 0+85 60w
841 107318017 1468376648 721.08 sta 44 0+80 tob
842 1073121.40 1483669.81. 720,87 sta 45 0+00 tob
843 107312531 1483669.30 718.19 sta 45 0+05 ooW
844 107314068  1463668.33 716.60 sn 450415
845: 1073162.29 148384768 717.28 sta 45 0+25
845 1073170.52 146383561 716.45 stn 450+35
847 1078476 1463825/16 716.48 sln 450+45
848 1073208.11 1463610.80 71669 sta 45 0+65
849. 1073220.63 146360039 716.82 8la 450+75
860 1073241.00°  1463583.18 717.30 sta 45 0+85 sow
861 1073248,20 1483587.57 721:88 sta 45 0+85 tob
Collaction date: 02/19/10
8562 1073176101 1453503.165 72203 sta 45 0+00 tob
853 1073171.055  1463506.491 717.80 sta 48 0+06 eow
854 1073164.187  1463512.046 7i7.24 sla'46 0+16
8535 1073151.605  14835%:719: 717:63 sta 46 0425
856 1073132.246  14835%0.104. 718.57 812 460440
858 1073105.218  1483555.519° 716.42 sta 48 0+60
869 1073078.041  1483572.3689- 710.68 sta 48 0475
NA 1073071.64 1463592.06 ‘719.84 sla 48 0496 sow
NA 1073065.43 1463597.76 724.21 sta 48 1+00 lob
NA 1073007.97 1463514.37 720.3% sia 47.0+00 tob
NA 1073014.18 1463500.19 716.82 sta 47 0405 eow
860 1073024.345  1463513:437 714.48 812 47 D415
881 1073048.017  1463514.31 718.44 sla 47 0425
882 - 1073060691  1463501.032 716.46 sla 47 0+40
863 1073076.96  1483489.265 ‘71822 sta 47 0+50°
864 1073005103  1483463.247 7717 ol 47 0485
865" 1073111:918  1483483.452 117.45 sia'47.0+80
868 1073126.828  1483447.301 1779 sta 47 0+95 eow
887 1073140.14 1483435671 72250 sta 47.1+05tob
888 1073000.928  1463361:691 721.48 sta 48 0+00 tob
889 1073088.306  1483373.471 rir70 sta 48 0+10
870 1073049.704  1463381.151 717.88 sta 48 0420 aow
871 1073083.673  1463403.869 716.38 sl 48 0+30
872 1073013.81 1463420.649° 716.67 sta 48 0+50
873 1072002608  1463428.656 716.10 sta 48 0460
874 107207046  1483447.016 71472 sia 48 0+70
876 1072007.49 1463450634 716.04 sta 48 0+80 ow
‘NA 1072060.31 146345269 720.28 _sta 48'0+80 tob
Creak [ 2010 Progs i

12267 ~

s1a 41,0400 tob

72167
716.33
71341
708.75
707.62
708.07
708.24
708.39
708.22
706.64
71483
707.11
705.08
‘70721
707.08
708.19
708.97
707.23
706.37
. 7241
71429
708.48
71221
" 706.93
704:69
70563 -
706.03
704.83
71420
717:08
11287
71769

704.18
702.55
70278
705.00
70462
709.00
710.58

Eisvation{Bedrock)
719:83
704.90
708.74
702,63
10127

70172
704.98
714.84
716.91
717.49
T14:82
702:88
701:14
702.96
700.82
702.37
70266

706.90
' 70468
700.08
701.68
701.16
700.67
701.40

71164
720.28

R
15

11

108,

123
23

0.5

128
131
139
137
118
123

M3

118

T 153

135
154
14.8
148
153
156
16.8
177
16.2
15.2
158
137

44

Sand over Badrock
Sand over Bedrodk
Sand over Badrock
Send over Bedrock
- Sand over Bedrock
Sand over Badrock
Serid over Bedrock
Sand over Bedrock
Sand over Bedrod(‘

Sand over Badrock
Sand over Bedrook
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock:
Sand over Bedrock
Sand over Bedrock
Sand over.Bedrook
Sand over Bedrock
Sand over Bedrock
Sand over Bodrook
Sand over Bedrock
Sand over Badrock
Sand over Bedrock:
Sand over Bedrock
Sand over Bedrock -
Sand over Bodrock
Sand over Bedrock
Sand over Badrock
Sand over Bedrock
Sand over Bedrock:
Sand over Bedrock
" Sand over Bedrock
Sand over Bedrook
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock
Sand over Bedrock *

Descdption
Fine Sand Over. Bedrock

JFine Send Over,Badrock-

Fine Sand Over.Bedrock
Fine Sand Over.Badrock

IFine Sand Over;Bedrock.
‘Fine Sand Over.Bedrock.
" Fine Sand Over. Bedrock.

Fine Sand Over.Bedrock
Fine Sand Over. Bedrock
Fine Sand Over Badrock

Fine Sand Over.Badrock. -

Fine Sand Over Bedrock
Fine Sand Over Badrock
Fine Sand Over, Badrock
Fine Send Over. Bedrock
Firie Sand Over Badrock
Fine Sand Over.Badrock
Fine Sand Over Bedrock
Fine Sand Over Bediock
Fine Sand Over.Bedrock
Fine Send Over Bedrock
Fine Sand Over Bedrock
fine Sand Over.Bedrock
FinaSand Over Badrock
Fine'Sand Over Bedrock
Fing SandOver. Bedrock
Fine Sand Over Bedrock
Bedrodk

Page 3of®



’ mdumm 1
Pre-Dredpge Bedrock and sedlmsnt Survey. Results

. Twetvemile Croek Réstoration
Sangamo Weston/Twelvemlle CreelULake Hartwell PCB lelmlnllon Supﬂful‘ll Slh

Schlumbaerger Technology Corparation:

Collection date: 02720/10

877 1073034213 1463268.671 - 72145 »a 490000|ob T 708.15 133 ‘Fine Sand over Bedrock
878 - 10730126879  1483281.216 71850 sta 48 0416 703.60 o 16 IFine Sand over Bedrock
879 1072007.479  1483290.11 717,68 ata 49 0+30 oow- . 699.69 0 18 'Fine Sand over Bedrock
880 1072083.228 1463300718 71645 . sta 49 0+40 689.15 12 173 ‘Fine Sand aver Bedrock
881 1072666205 14833481 - 71585 sta480+0 809.15 2 18.5 'Fine Sand over Bedrock
882 1072862.802  1483344.123 751 stadp 060 888.01 19 177 ‘Fina Sand over Bedrock.
883 .-1072936.421  1463353.875 715.44 sta 49 0475 : 70134 22 14.1 iFine Sand over Bedrock -
884 107221424 1483376719 71525 " sta 49 0+00 sow 708.75, 2 85 iFina Sand over Bedrock
885 1072014.06  1463377.815 72108 . sia491+00tob 71808 0 ] {Fine Sand aver. Bedrock
888 1072847.637  1483200:172 72185, - sia 5010+00 tob 71485 0 7 'Fine Sand over Bedrock
887 1072852.498  1483293.777 716.80 sta 60 0+05 sow 71129 07 - 56 Fine Sand aver Badrock
888 1072063403  1483278.398 718.04 #ta 50 0+20 609.14 1.8 16.9. ‘Fine 8and over Bedrock |
889 1072887.38  1463261.044 T16.40 stab00+35 . 69660 1.2 208 Fine Sand over Bedrock
880 1072008732  1463240.129 716.44 sta 50 0445 697.64 1.2 188 ‘Fine Sand aver Bedrock
891 -1072024.774  1483229.567 715,08 sta 50 0+60 693.98 1.7 17 " Fine Sandover Bedrock
892 1072044.199  1463216.051 716.08 sta 50 0+70. 699.18 1.6 18.9 [Fine Sand over Bedrock
893 1072087.680  1483208.372 717.49 sta 50 0+85 00w 704.68 0 126 {Fine Sand over- Bedrock
694 1072076.116  1463187.658 720.80 _ 81a500+85tob 70780 . o 132 ‘Fine Sand aver Badrock
NA 1072894.86 1463085.67 72123 sta 51:0+00 tob 719.73 0 .16 Fine Sand over Bedrock
895 1072601834  1463002.227 - - 72246 - 5ta 61'0+05 sow 71648 17 7- Fine S8and over Bedrock
890 1072670.964  1463107.181 T15.71. std 610420 _ 70311 1.7 126 Fine Sand aver Bedrock
897 1072869.31  1463127.795° . T1881 sia 61'0+30. 697.91 17 N 1 £ T ‘Fine Sand over Bedrock
898 1072837.723  1483149.897 7821 sta 610+40 887.561 13 187 Fine Sand over Bedrock
890 10726817.792  1463167.181 1641 - sta 510455 : eo7.71"_ B RN . 187 . 'Finé Sand over.Bedrock
- - 800 1072783.642 1463188035 ~ " 71663 a 610%70 T 69003 0.9 . 178 Fine Sand aver Bedrock
001 1072773671 1463213.653 716.88 sta 51.0+80 sow 703.98 0.5 13- ‘Fine Sand over Bedrock
902 1072767.003  1463220.62- 721:85 sta 510+00tob 71285 0 93 ‘Fine Send over Bedrock
803 1072893.76  1483141.639 72099 sla 520+00tob 71368 0 73 . Fine 8and over Bedrock
904 1072608421 1483132941 71877 sta 62 0+05 eow. 703.87 08 . 13.1 ‘Fine Sand over Bedrock
005 107242653 1483117649 717.88 #a 52 0420 © 70128 0 168 Fine Sand over Bedrock
906 . 1072738.367  1463084.794 11874 sta 52 0+40- 680.84 08 17.8 IFine Sand over Bedrock
007 107276563  1483083.368 715.60. sta 52 0455 606.00 1.9 - 188 Fine Sand over Bedrock
908 1072772435  1463000.455 716:56 #la 52 0456 68556 19 20- ‘Fine Sand over Bediock
800 1072789.237  1463068.231 715.83 ata 52 0+75 666.33 1.5 198 ‘Fina Sand over Bedrock
910 1072810.001  1463034.485 T14.65 sta 52 0+80 sow 71305 1.8 07 " Fine Sand over Bedrock

011 - 1072814312 1463036.462 . T21.56 sta 52 1+00 tob 721.68 0 0 : BedRock

Cofection dale: 02/2140 _ : ' ' _
ShotNumber ~ Northing. Easting ElsyationfTiSed) ProbaiD ‘Elevation{Bedrock)  WatstDepth  Protis Depth Desciption

912 1072747.791  1462054.662 72218 sia 53 0+00 tob 710.08 0 31 Fine Sand Over Badrock
913 . . 1072742652  1462960.729 713.88 sta 63 0+05 sow. 712,88 1.7 1.2 Fine Sand Over Bedrock
014 1072727.361  1462060.38 71445 - #a 630420 - 697.35 29 171 Fine Sand Over Badrock
1138 1072701:485  1462908.279 T14:10 sia 632 0+30 694.60 25 106 . Fine Sand Over Badrock
1136 1072883.481  1483013.461 715.32 sta 53a 0+40 891.62 13 237 Fine Sand Over Bedrock
1134 107265633  1483041.487 717.47 sla 533 0455 89917 o - 183 Fine Sand Over Bedrock
018 1072654.581  1463033.401 717.38 sta 63 0+65 .690.85 0 175 * Fine Sand Over Bedrock
919 1072635.538  1463054.420 74 sta 53 0+60 eow 702.34 02 148: Fine Sand Over Bedrock
920 1072621.149  148305:184 721.38 sta 630+80 tob 70438 ’ o 17 Fine'Sand Ovér Bedrock
921 107255364 1462032128 72204 sta 84 0+00 tob 702.04° 0 20 Fine Sand Over Badrock
022 1072662.889  1482070:400 717.18 sta 54'0+10 aow 897.18" 0 20 . Fine Sand Over Bedrock
023 1072662819 1462051826 71664 sta 54 0+20 697.24 07 19.3 * Fine Sand Over Badrock

1133 1072620.754  1462003:788 716.98 sla 540.0435 603.78 . 1.3 222 " Fine'Sand Over Bedrock -
1132 1072831.269  1462889.067 718.01 sta 540 0445 697.81 13 182 Fine' Sand Over Bedrock
928 1072638.071°  1462899.486 715.25 sl 54'0+60 695.35 21 18.9. Fine Sand Over Bedrock
027 1072655911 1482678.761 714.87 R 540476 . 600.27 24 168, Fine.Sand Over Badrock
928 1072008.264  1462883.872 71885 sla540+85000 71235 04 48 Fine'Sand Over Bedrock
920 1072072:146  1462866.48 72207 ala 64 0+95 tob 718.07 0 4 . Flhe Sand Over Bedrock
830 1072620818  1462789.715 72182 . sta 65 0+00 tob 718.92 0 27 Fine Sand Over Bedrock
931 1072013.820  1482796.738 718.58 ta'53 0+10 sow 710.18; 04 84 Fine Sand Over-Bediock
832 1072000.852  1462806.049 716.64: sta 55 0420 700,94 16 87 Fine Sand Over Bedrock
033 1072684.396  1482821.300 716.74 sla.55 045 608.14. 18 178 Fine Sand Over Bedrock
‘934 1072604058  1482839.826 71831 - sta 55 0+60 697.71 09 186 Fine Sand Over Bedrock
1134 1072641.685 148287013 . 71815 . sta 55a0+80 695.25 1.1 209 " Fine Sand Over Bedrock
1130 1072516.845  1462861.903 716.22 sta 654 1400 60422 ° 1 22 Fine Sand Over Badrock
937 - 1072483177 1482012.673 71883 sta 56 1420 cow 699.23 04 176 Fine Sand Over Bedrock
938 1072489.902  1462917.265 72001 sta 65 1+26 tob 703.01 0 161 Fine Sarid Over Bedrock
030 107244506  1462863.338 719.87 sta 56 0+00 tob 377 [4 82 Fine Sand Over Bedrock
: 3 76 Fine Sand Over Bedrock

840 1072440:838  1462860.96 71408 sta 56 0+05 eow 706.49
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Attachment 1
Pre-Dradge Bodrock and S8ediment S8urvey Results

Twelvemile Crask Restoration
Sangamo Weston'Tweivemite CreekiLake Hartwell PCB Contamination Suparfund Site
Schiumberger Technology Corporstion
1128 1072400.724' 1462824725 71673 - s1ab8a0+30 693.33 14 24 Fine Sand Over Badrock
1127 1072608.706  1462806.425 . 71643 #1568 0455 694.13 07 23 Fine Sand Over. Bedrock
J1128 10725211676  1462788.305 -me sta 568 0480 693.20 ) 245 Fine Sand Over. Bedrock:
1126 - 1072634.317. 146277285 71721 sla 66 1410 683.21 0 24 Fine Sarid Over. Bedrock
045 107265392  1462768.383 716.02 st 561435 703.02 32 12 ‘Fine Sand Over.Bedrock
948 - 1072666.47 1462743.91 - 71835 _ stab61+50eow 709.15 " 08 . 72 Fine Sand Over.Badrock
047 1072673,78. 148274391 721.30 sta 56 1+80 tob 717.39 0 4 ‘Fine Sand Qver Bedrock
Colection date: 02/22/10 . o N - T ’
948 1072370.14 - 1462777.67 719.86 sta'67 0+00tob - 714,08 0 5 ‘Fine Sand Over.Bedrock:
949 1072385.77 1482778.00. 717.45 sia 57.0+05 eow ©. 711246 0 ) 63 Fine Sand OverBedrock:
850 1072403.25 146276393 71426 #ta 57 0425 699.68 . 3 - 148 Fine Sand Over.Bedrock
1124 1072416.322 . 1462730.389 7801 sla57a0+86 . 698.21 1.2 198 Fine Sand Over. Bedrock
1123 1072449.174  1462707.622 717.62 sta 57a 0+85 692.62 0 . 25 ‘Fine Sand Over.Bodrock
1122 . 1072488065  1482088.355 - T84 sta 57a 1400 693.74 O 22 Fine Sand Over. Badrock -
054 107247368 -~ 146207652 . 71565 \ sta 67 1420 699.05 : 1.7 185 Fine Sand Over. Bedrock
055 1072491:06-  1482659.28 77 sta 57 1+35 eow 71117 o 8 Fine Sand Over.Bedrock
058 1072490.56 1462649.77 12127 8la 67 1445 b .110.27 0. 2 ‘Fine Sand Over. Badrock
857 1072427.07 :  1482578.48 - 72118 sla'68 0+00 tob 718.38 0 - 28 . Fine Send Over.Bedrock
058 1072422,39 1462685.50 7742 - sta 53 0+05 oow. 712,82 ) [ 48 * Fine Sand Over.Bedrock
8560 1072407.30 146250498 717.20- sta 58 0426 700.28 0 _ 17 Fine Sarid Over. Bodrock
121 1072397.757.  1462626.367 71822 sla 68a 0485 693.62 09 228 Fine Sand Over. Bedrock
. 1120 1072378628 14626379 71628 5la58a0+75 .693.08 18 22 Fine Sand Over.Bedrock
1149 1072356.032°  1462652.622 714.53 sta58a 1400 © 687.03 25 276 .  Fie Sand Ower.Bedrock
093 1072320.64 1482674.62 71600 ol 58 1430 - 698.09 1 . 18 Fine Sand Over Bedrock
884 1072301.08 1482670.41 ’ 71546 st 63 1450 eow. . T648  C 17 0 ‘Fine Sand Over.Bedrock
865 - - 107220917 1462674350 '720.98 ‘atn581+55tcb . 717.88 ’ (] : 3 Fine Sand Over Bedrock
086 1072237.81 1482614.71 71876 . ata 500+00 tob 718.78 . o : 0 Fine Sand Over. Bedrock
967 107224366  1462004.84 71695 - sta 50 0+15 ‘00w 70265 0 R TI ‘Fine Sund Over-Badrock
1118 1072278.024  1482594.32 a7 sia 592 0435 '694.17 24 208 Fine Sand Over. Bedrock
- 989’ 1072276.51 148268208 - T14.81 ta 59 0465 700.11 23 147 ‘Fine Sand Over,Badrock
197 107229224  1462676.615: 714.78 . ola 6%a 0+75 -692.08 13 ) 227 Fine Sand Over.Badrock
118 1072311.096  1462558.278 71502 ‘sta 69a 04100 . 68342 24 216 Fine Sand Over. Bedrock
072 1072317.99 1462644.85 71564 8ta 59 1426 703:14 16 12.6 Fine Sand Over.Badrack
073 1072332.24 1462626.89 713.04 -sta 59 1435 eow 71234 24 18 - Fine Sand Over.Bedrock
874 107233531 146262027 71812 | #1869 1+40t0b - 71812 -0 . 2 Fine Sand Over Bedrock
076 1072262.71 1462464.35 12088 8ta 600+00tob 716.56 0 ' 43 Fine Sand Over Bedrock.
976 1072268.56 1482470.85 716.96 sia 60 0+6 oow 710.28 0 87 * Fine Sand Over Bedrock -
< 877 . 107224584 1462488.62 713.79 ta 60 0+25 608.00 33 167 Fine Sand Over.Bedrock -
‘NA 107223351 1462606.74 71631 . la 60 0+45 683.71 1.70 218 Fine Sand Over.Badrock
113 1072227117 1482505:403. 71563 sta 60a 0455 662.93 1:30 27 Fine Sand Over Bedrock .
S1m2 1072204819  1482519.305 715.57 ) sta 60a 0+80. 68807 1:40 258 Fine Sand Over. Bedrock
1111 1072196171  1452639.201 716.48 sta 60a 1500 689.88 1.40 258 Fine Sand Over. Badrock
882 1072188.52 1482670.08 718.70 sla 60 1415 sow 700:.70 . 000 18 Fine Send Over.Bedrock
083 1072177.47 1462679.39 791 #ta 60 1+25t0b 709.71 - 0.00 96 Fifve Sand Over. Badrock
084 1072067.89 1462607.79 .719.48 sia 61:0+00t0b 714.48 000 - 6 Fine Sand Over, Bedrock
085 1072072.69 1462603.79 . 71862 sta 81 0+05 eow 702.62 0.00 14' Fine Sand Over,Bedrock
1110 1072087.881  1462489:13 . 71564 ‘sla 61a 0+20- 880.14 120 - 286 Fine Sand Over; Bedrock
1108 1072107.305  1482470.116 71593 stnB1a 05 . . 684.63 1.00 N Fine Sand Over.Bedrock
1108 1072120026  1482452.933 .715:83 st 61a0460. - 686.93 1:10 . 280 Fine Sand Over.Badrock
1407. 1072141.534  1462432.471 715.30 sta 61a 0+680 682.00 1:60 324 . Fine Sand Over Badrock
1108 1072147.387  1462412:844. 714:58 sta 81a 1405 "696.88, } 230 1.7 Fine Sand Over-Bedrock
(13 1072160.26 1482395.02 71855 sta 61 1420 00w 717.65 0.00 06 Fine Sand Over.Bedrock
002 1072162.19 1462389.02 72162 ‘#ta 61'1+25tob 72012 0.00 15 'Fine Sand Over Bedrock
863. 107210166 1462334.36 721:87 :8ta 62 0+00 tob - 72007 0.00 16 ‘Fine Sand Over Bedrock-
004 1072100.56 1462340.70 717.08 12 62 0+05 eow 71078 0.00 ‘8.3 Fine Sand Over. Badrock
1105 1072082.613 . 1482367.003- 714.14 sla 62a 0+30 686.34 2.70 268 Fine Sand Over Badrock
1104 1072062053  1462381.187° T4.73 sla 62a 0+55 684.43 220 303 Fine Sand Over Bedrock
1103 1072047.625  1462401.963 715:85 st 628 0+80 68545 140 30.1 Fine Sand Over Bedrock .
1102 1072026489  1462425.009 715.680 sl 62a 1410 . 680.80 1:20 268 Fine Sand Over: Badrock
1401 1071092.856 1462429882 71453 #la 623 1435 664:83 230 197 'Fine Send Over.Bedrock
1003 1071986.26 1462454518 716.88 ©ta 62 1+50 eow 71028 0.00. 66 - Fine Sand Over Bedrock
1004 1071087.172  1482460.662 - 72046 ¢la 62 1+55 tib 716.48 0.00 5 Fine Sand Over: Badiock
Coflection date: 02/23/10 : . ‘ .
1005 1071808 63 1462388:13 72063 'sta 63 0+00 tob 71413 [} © 86 Fina Sand Over Bedrock
1008 1071915.53 148238187 715.02 sta 63 0+.10 eow 709.32 21 5.7 Fine'Sand Over Bedrock
1099 1074832.911  1462374.017 71424 #la 63a 0+30 69344 28 '20.8 Fine Sand Over Badrock

1088 1071961.956 1462345_.433 71541 sia 633 04556 688.81 i 14 266 .Fine Sand Over.Bedrock
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‘Attachment 1 -
Pro-Dredge Bedrock and §ediment Survey Results

" Twelvemils GréekRéstoration . ) .
Sangamo Weston'Twelvemile CreaidLake Hartwell PCB Contamination Superfund Site

Schiumberger. Technology Corparation

1097 - 1071876.011  1482331.003 715.14 " oa 63a 0480 1686.84 18 202 Fine Sand Owrm

1006 - 1071996.41 14623191 " T16.05 sia 630 1+00 © 69025 19 ., 248 . Fine Sand Over. Bedrock:
1085 1072024749, 1462288.39 . 1588 sla 63a 1430 . 199568 13 19.9 Fine Sand Over;Bedrock
1012 - 1072037.38  1482278.79 716.79 ata 63 1¢50 sow ‘708.20 0 86 " Fine SandOver, Bediuck
1013 107204062  1462264.07 T21:88 sta 63 1+65 tob 719.38 ] 28 Fine Sand Over.Bedrock
1014 107197044  1462200.74 - 721.02 sas40+00t0b . 718.12 ] 19 Fine Sand Over Bedrock
1015 - 1071067.07  1462206.81 . T1882. $1a B4 0/05 00w . - 712.02 0 T a8 Fine Sand Over; Bdrock
1004 . i071987.784  1482237.871 71682 -ia 84a 0+30 . 891.92 13 237 . Fine Sand Over. Badrock
1083 1071849689  1482263.019. 71685 ‘sta 84a 0455 68375 - 13 e - -Fine Sand Over.Bedrck
1002 1071621.239  1482200.269- 715.81 sta 64a 0+80 68661 - 1.3 30 Fine Sand Over.Badrock
1081 1071803.254 - 1462278.041 T15.47 sta 6481420 '884.67 15 30.8 ‘Fine Sand Over. Bodrock
-1080 1071874038  1462301.323' 71430 sabdats60 1687:00 - 26 : 6.4 . 'Fine Sand Over. Bedrick
1021 107184889 146232075 716.02 8la 64-1+66 eow T14.02 .2 1 Fine Sand Over Badrock
1022 . 10718411 1482326.01 ) 72148 - slaG41+70%b - 718.68 0 25 Fine Sand Over,Bedrock
1023 1071771.30. 146224902 72088 #1265 0+001ob- - 368 0 7 Fine Sand Over. Bedrock:
1024 107176522 1482266.45 71441 sta850: 0660w * 713.81 26 06 " Fine Sand Ovei-Bedrock
1089 1071820.317.  1482216.887 LALA: I sta 65a 0+25 .886.38 13 208, Fine Sand Over. Bedrock
1088 - 1071839.191 1482191521 . 71668 ©. staB8a0+50 .685.88 1.7 287 Fine Sand Over. Bedrock
1088 1071850.522  1462175.173 716.64 sla 65a 0+85 '683.64 03 .33 . Fie Sand Over Bedrock
1086 10718868.346.  1462169.797 716.26 : ‘st 86a.1+10 668206 - 07 . 333 Fine 8and Over. Badrock
1084 1071884923  1482142.144 - 71668 " 'sta 85a 1440 " .685.03 1 30 Fine Sand Over Badrock
1030 1071911.31 1462142.00 716.66 8ta 65'1+60 sow CoMNTS - 1.2 38 Finé Sand Over Bedrock
1031 07181572 146213444 - 72074 © 8 B5 1+65tob 11021, -0 15 Flne Sand Over. Bedrock
1032 /1071856.89- 146203343 72130 sta 68 0+00 tob . 717.80 0 LX) Fine Sand Over Bedrock
1033 107185008  1462035.44 716.38 sin66 0+06 00w 716.09 02 ) 03 Fine Sand Over,Bedrock
1083 11071838.335  1482076.480 716.26 sla 68a 0426 682.36 07 ’ 339 " Fine S8and Over Bediuck:
1082 1071816202  1482000.962 716.85  slaBBalHEs 60485 0 1 21 - Fine Sand Over. Bedrock
1081 1071784239 1462100746 71622 sla 66a.0+Q0 682.92 R ¥/ - 333 Fine Sand Over Bedrock
- 1080 . 1074753692 1462120.620° 71408 -.4la 6621426 685.68 o ne 29.1 Fine Sand Over. Bedrock
" 1008 1071731.48 1462107.55 T 7373 . 8268 1445 69793 32 15:8 Fine Sand Over. Bedrock
1039 107170378 1462119.84 - 72188 - 81a 66 1+60 tob 720.28 Lo 28 14 - Fine Sand Over Bedrock
1040 1079707.84  1462113.38 T 7124  staG81+5500w T14.04 o 0.2 Fine Sand Over. Bedrock
1041 1071673.89.  1462042.35 720.96 sta 67 0+00 tob: 717.98 o . 3 Fine Sand Over.Bedrock
1042 1071677.63'  1462038.13 71648 sta 67-0+05 eow 716.38 30 : 0.1 ‘Fine S8and Over Bedrock
1043 107171653 1462023.68 71322 : sta 87 0+30 690.12 - 38. 231 Fine Sand Over. Bedrock
1079 1071716115 1462043.642 712.89 -sta 67a10+55 668.89 4 ) 26, . Fine'Sand Over Bedrock
1078 1071727.664  1462083.772 71847 sla 67a 0480 683.87 1.7 313 Fine Sand Over Bedrock
1077 1074765001  1462018.222 71684 - sta 67a 1405 670.64 0 37 Fine Sand Over Badrock

- 1078 079788606  1461807.031 718.84 sta 67a 1430 680.54 0 : 38.3 Fine Sand Ower Bedrock
1048 1071607.78°  1461883.02 71431 sta 67 1445 eow 709.01 26 44 * Fine S8and Over Bedrock

1040 '1071809.87  1481883.97 720.72 #1a 67 1460 iob 72072 o 0 Fine Sand Over Bedrock.

Coflection date: 63/210

dhot Number Nerthing Easting Elevation{TiSed) Erohe D Elsyation(Badrock)  WatorDenlh  Prohie Depth ‘Degcrption
NA 1074701.024  1466010.128 764.17 sta12 0+00 tob 76817 0 6 Fine Sand over.Badrock
NA 1074800352  1488012.789 760.34 sta12 0+05'eow 76564 ) 03 47 Fine Sand over Bedrodk
* NA 1074823805  1468009.038 757.30 sla12 0+26 - 74689 35 116 Fine Sand over Badrock
'NA 1074851.997  1488002.105 - 768.21 sla12 0+45 740.11 C26 181 Fine Sand over.Bedrock
NA 1074880.765  14B5976.892 750.30 atn12.0+85 739.70 15 196 Fine Sand over Badrock
NA - 107489417 1485961:18 760.44 ala12 0+85 737.34 09 221 Fine Sand over.Badrodk
NA 1074919.8 1465030.897 769.31 stal2 1405 737.11. 08 222 Fine Sand over.Badrodk
CNA - 1074943162 1465931.991 78127 sla12 1425 737.27 0. 24 Fine Sand over.Badrodk
‘NA 1074855.722°  1486900.78 750.78 slai2 1+45 EOW 737.16 08 28 Fine Sand over Bedrod
NA 1074983.476  1465886.669 763.18 sta12 1+50 TOB 735.86 0 273 Fine Sand over.Badrod
NA 1075032634 1466016853 763.51 -~ sta11 0+00 TOB 74401 - 0 19.6 . Fine Sand over.Bedrock
INA - 1075026:173  1466020.817 759.38 sta11:0+05 EOW 741.18 08 182 Fine Sand over.Badrock
NA 1076003306  1466037:334 769.13 sta11.0+25 © 73803 11 211 Fine Sand over.Badrock
-NA 1074970.887  1408040.599 769.04 stn11.0+45 © 73824 12 208 Fine Sand over Bediock
NA 1074854632  1466060.422 763.83 sta11:0+85 73803 0 27 Fine Sand over Bedrodk
NA 1074962208  1468056.783 769.90 stat1 0+85- 73280 - o7 27.3 Fine Sand over.Badrodk
NA 107484819  1486061.702 757.824072 sta1 1405 739.82° 19 - 181 Fine Sand over,Badrock
NA' 1074820.082°  1486070.012 769.642109 sta.11.1+30 80w 757.74 32 .. 18 Fine Sand over Badrock

INA 1074815.422 1466073.939 763.981604 sia 111435 tob 75799 0 8 Fine Sand over-Bedrodk

‘Colection date: 03/03/10

Shot Number Northing: ‘Easting Eloystica(V/Sod) ProbelD ‘Elevation{Bedrock)  WaterPepth  Probe Depth Pescription:
NA 1074853645  1466191.548 763.61 sta 10+00tob 75461 0 9 Finé Sand Over.Bodrock
NA 1074862045  1468192:168 767.08 21a'10+05 sow 75456 45 25 Fine Sand Over.Bedrock
INA 1074880.226  1468180.082 768.38 8ta10+25 750:78 25 76 Fine Sand Over.Bedrock
NA 1074917.297  1466167.342 758.78 sta 10455 - 14168 ) 2 171 Fine Sand Over Bedrodk
INA 1074851.828  1486147.46 760.18 sia 10+85 730.78 0.7 19:4 Fine Sand Over.Bedmadk
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COUNT Y OF PICKENS

- www.co.pickens.sc.us
Office of Stot_'mwater Management

" February 23, 2010
Lance S. Ketcham, P.E. :
Senior Engineer/Manager -
ARCADIS,US.,Inc -
6723 Towpath Road: -

. P.O. Box 66

~ Syracuse, New York

- 13214-0066

- Re:  Twelve Mlle Creek Restomtlon Project
Addendum to. SWPPP for Work Near Creek (ﬁnal subnusslon February 17 2010)
Pickens County File # 39-18-09

The addendum; to thie site plan approved November 2009, for the referenced pro_ject, is.approved under the

- gmdehnes of the Pickens County Stormwater Program. Please provide five. copies of the plan for
processing. A copy will be retained in the Engineering office, the Stormwater office, and 3 copies will be .
- returned for your distribution, one of which should remain-on site at all times. This approval allows storm

- water discharges associated with construction activity to discharge to waters of the State and South
Carolina in accordance with prov1s10ns of the'S.C. Pollution Control Act. Pérmits and/or approvals from
other federal, state or local agencies may be required to comply with NPDES and other applicable laws.
Pléase check with your oonsultant to ensure that you have all necessary permits and/or approvals for this
project.

. This approval is only apphcable for the plans: subimtted for this project. Additional constructloﬁ or lahd
~ disturbing actlvmes beyond the scope of these plans is not authonzed and will require submittal of another-
_ site plan.

Pickens County and/or the SCDHEC EQC District office will conduct periodic inspections of this project.
Failure to comply with the approved site plan, the requirements of SC Regulation 72-300, the SC
Stormwater Management.and Sediment Reduction Act, or the Pickens County Stormwater Ordinance may
subject you to applicable penalties. _ ,

If you have any questions, please-call me at (864) 898-5789.

.cc via email: Jill Stewart - SCDHEC
' Chuck Williams - SCDHEC
Lance Ketcham - ARCADIS
Du'Bois Ferguson -
‘Gary Odom
Kim Veal _
222 McDanic Avenue, B-21 . Pickens, South Carolina 29671 . Telephone (864)893-5789 . Fax (864)898-5580
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\

March 11,2010 -

Du’Bois (Joe) Ferguson
' 300'Schlumberger Drive
Rm 263

SugarLand, Texas 77478

Re:. - Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination Superfund Site
Twelvemile Creek Restoratxon ProJect Sedlment Management Unit (SMU)
PickensiCounty ~ -

SCS 123456847

Dear Mr. Ferguson,

}

The South Carolina Department -of Health and Environmental Control has completed its review of
documents related to the .construction and' operation of the proposed Sediment Management Unit (SMU)

.and associated wastewater treatment systems at the referenced site. In Jure 1994, a CERCLA Record of
Decision was signed for the Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination
: :-Operable Unit Two Superfund Site. Subsequently, in September 2009, an Explanatlon ‘of Significant
Difference was signed incorporating into the selected remedy all activities necessary to. facilitate
Woodside 1 and- Woodside 2 dam and sediment removal activities. As a result of these actions,
construction-and operation of the SMU and associated facilities is being performed under CERCLA.

- This letter contains memorandums from Mr. Kent Coleman with the Bureau of Land and Waste
Management’s Division of Mining and Solid Waste Permft'ting, and from Mr. Jeff DeBessonet with the
Bureau of Water’s Division of Water Facilities Permitting. These two memorandumis: constitute: -approval
that the appropriate technical standards have been satisfied with regard to construction and operation of
the SMU and associated wastewater treatment facilitics. Copies of the memorandums are provided as an
attachment to this letter. o

Please be advised. that the attached approvals contain additional requirements: which must be satisfied as
outlined in the approvals. If you should need any further information, please do not hesitate to contact
‘Mr. Van Keisler at (803)896-4014. :

' BLWMﬁI_e'ﬂSﬂQOI

SOUTHCAROLINA DEPARTMENT OF HEALTH AND, ENVIRONMENTAL CONTROL

2600 Bull Street = Columbia, SC29201 *Phone: (803) 898-3432 » wwwscdhecgov

[y



Sincerely,

A

" G: Kendall Taylor P.G., Director’
Division:of Site Aqswsment, Remediation and Revitalization
Bureau-of Land and Waste Management-

Attachment (2)

Ce:  LeonC. Harmon Esq. (Nexsen Prust)
: ‘Honorable William W. Wilkins, (Nexsen Pruet)
Lance Ketchum, ARCADIS ©
Paul Doody, ARCADIS
‘Craig Zeller, EPA Region IV
Ross Self, SCONR
Daphne Neel, BLWM
‘Kent Coleman, BLWM
Jeff DeBessonet, BOW
Susan Tumer, EQC Region 2 Greenville

BLWM file # 50901



TO:

FROM:

DATE: -

| SUBJECT:

References:-

| MEMORANDUM

G. Kendall Taylor, P.G., Director
. .Division of Site Assessment, Remediation, and Revxtahzatlon
Bureau of Land and Waste Management

' KentM Coleman,PG Dlrector éth/

Division of Mining and Solid Waste Management
Bureau of Land and Waste Management

. March 11 2010

Twelvemlle Creek Restoratlon Project: Sedlment Management Unit (SMU)
Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contaminatmn

* Superfund Site:

Location: 34°46’29” N, 82“46’56” W
Pickens County

1. Sangamo Weston/Twelvemile Creék/Lake Hartwell PCB Contamination’

Superfund Site — Twelvemile Creek Restoration Final Design Report (ARCADIS)
-August 2009-(with revisions dated 10/12/2009 and: 11/5/2009); . :

. 2. Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contammanon

Superfund Site — Twelvemile Creek Restoration Closure and Post-Closure Care

- Plan (ARCADIS), March 2010

3. Twelvemile Creek Restoration Project Fill Progression Plan
- (W estonl_Schlumbcrger/ARCADIS), Revisibn 1, 3/1/2010;

- 4. Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination -

Superfund Site — Twelvemile Creek Restoratzon Groundwater Momtoring Plan
(ARCADIS), March 2010

5. Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB Contamination

Superfund Site — Twelvemile Creek Restoration Liner Certification Data Report
(ARCADIS), March 2010;

6. Letter,_ Coleman (DHEC) to Ferguson (Schiumberger), December 18, 2009.

The Division of Mmmg and Solid Waste 'Managexnent (DMSWM) has reviewed the above-
referenced documents for compliance with the requirements for Class 3 Landfills found in S.C.

_ Regulation '61-107.19, Solid Waste Landfills and Structural Fill, and has detormined that the

requirements of this regulation are satisfied. ‘Construction of the Sediment Management Unit in
accordance with the Final Design Report (Reference 1) was approved on December 18, 2009, by
letter from the Departtnent to the Schlumberger Corporation (Reference 6).

Page 1 of 3



G. Kendall Taylor, P.G., Director
-~ ‘March 11,2010 :

" Twelvemile Creek Restorahon Pm3ect Sediment Managent Unit
At this time, the DMSWM is saﬁsﬁed that ‘the constructnon of the SMU to date has been
- completed in accordance with the approved design drawings and specifications contained in
Reference 1, as confirmed by the manufacturing quality assurance and construction quality
assurance (MQA/CQA) documents contiined in Reference S and the Department’s inspection of
March 3, 2010. Therefore, it is the recommendation of the DMSWM that dlsposal operations-be
allowed to commence with the following conditions:

1 The start of disposal operations at the SMU shall not begin until the Deparlment receives

a, financial assurance mechanism (or mechanisms) in the amount of the approved ..

Closure/Post-Closure Care Cost Estimates. The Department-approved: estimates for

Closure and Post-Closure Care are $1.7 million and $2.8 million, respectively. The

financial assurance niechanism (or mechanisms) must be one of the apprdved types listed

- in Part I of Regulation 61-107.19 and must be in a format that is satlsfactory to the
T Deparlment for it to be accepted '

2. The DMSWM COHSldch 1) dredged morgamc sediment and 2) demolition debris from
demolition of the two(2) dams and ancillary structures as the only approved material for
disposal into the SMU. -Significant amounts of organic material (e.g. tree trunks, limbs,

plant matetial) and miscellaneous garbage (e.g. tires, appliances, bottles, cans, etc ) are to

be disposed ¢ elsewhcre G.e. off-sne) at an appropnate facility.

3. The liner protective layer (i.e., the initial two .(2) feet of sediment) shall consist of

dredged sediment conforming to the requirements found in Part 2, Section H of

layer shall include thickness tests at a minimum rate of 4 tests per acre, and additional
testing 'as specified in Part 2, Section H of Specification 17501. Immediately following

Specification 17501 in Reference 1. Construction ‘Quality Assurance on the protective

completion of the protective layer, the Department must review and approve all CQA

documentation - prior to placement of any additional sediment or demolition debris.
Placement of the_protecﬁve layer in the area of the eq_ua_lization basin in Grid #3 may be
postponed until such time as the equalization basin is no longer needed. At that time,
placement of the pmtectwe layer shall commence and the same CQA practices sha.ll

ply

4. The DMSWM requires: that revised drawings depicting the final cover consistent with the
Closure/Post-Closure Care Plan (Reference 2) be submitted to the Department within two
(2) weeks of the Department’s: approval to begin disposal operations. Drawmgs G-407

- and G=411 of the |Fmal Design Report are affected by this requirement.

5. The DMSWM requires that a request for a Monitoring Well Approval be-submitted.to the
Department within two (2) weeks of the Department’s approval to begin disposal
operations. Drilling activities must commence within two (2) weeks of the Department’s
issuance of the Monitoring Well Approval, and all monitoring wells must be installed
within ninety (90) days of the Department’s issuance of the Monitoring Well Approval.

PagezefB .



G. Kendall Taylor, P:G., Dircctor
March 11, 2010
Twelvenule Creek Restoration Project Sedxment Management Unit

The DMSWM is wﬂhng to assnst as needed with the review of any fiiture.submittals (c.g. desxgn_
changes, progress reports, analytical data, etc). Please contact John M. McCain of my staff at
(803) 896—4067 if you have any questlons : _

| KMC/JMM/Jmm

cc: Kelth Col]msworth, P.G. Manager BLWM, Solid Waste Groundwater Section
Van Keisler, P.G., Manager - BLWM, Federal Remediation Section
‘Marty Lindler, Manager — BLWM, Solid and Hazardous Waste Compliance Secuon
Joan Litton, Manager - BLWM, Solid Waste Permitting Section
‘Bill Rampey — BES, Reglon 2 EQC, Greenvxllc ofﬁcc
_Bureau File # 50903 _
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Chaimzoan.  © . Bdwin H. Cooper, IIl
. Mark B, Kent _ Cadl L. Braell

¥, Michael Blackrmon i . .
Secretary C. Rad/ Hunm:, Cominissicner - Colemraa E:Buckhouse, MD

medpmmm‘tubbq‘mpxwmdlhmmm ' ' '

) BUREAU OF WATER
‘MEMORANDUM
March 11; 2010

To: - Ken Taylor, Director o
Site Assessment, Remediation & RevitalizatiOn Divisibn

: From th_c’ﬂ.‘my P. deBessonet, P.E., Dire ' m :

Water Facilities Permitting Divisid

'RE: SANGAMO WESTON (SCHLUME ERGER)/PICKENS/TWELVE—MILE CREEK
RESTORATION PROJECT WWTF
Pickens County

_ Attached. is approval for the as-built construction and Operatlon of the wastewater treatment system for the
Twelve 'Mﬂe Creek Restoratlon PrOJect

] This facility is required to have an operator-in-charge who has been certified by the Environmental Certification
Board of the South Carolina Department of Labor, Licensing-and Regulation. This facility has been classified -
as Group H-Physical/Chemical, necessitating an operator holding a Grade C-Physical/Chemical or higher
certificate. Questions regarding operator certifications should be directed to Ms. Dona Ferguson, South
Carolina Environmental Certifiéation Boatd, P.O: Box 11409 Columbia, SC 29211, (803) 896-4430. :

The Environmental Quality Control(EQC) Regional Office contact is Eric K Ktm in the: Greenvﬂle EQC Office..

. This regional office may be contacted at the following address and phone number: 301 University Ridge Ste
5800, Greenville, SC 29601-4703, 864-241-1090.

. ¢cviaemail: Melinda G. Vickers; BOW
Dale Stoudemire, BOW

SOUTH CAROLINA DEPARTMENT OF HEALTH ANDENVIRONMENTAL CONTROL

2600Bull Street Oohunbla,SC29201l Phone(803)8% -3432 « wwwscdhecgav



tBUreétl_":of ,water'

Permission is Hereby Granted To$ SCHLUN[BERGER TECHN OLOGY CORPORATION
: o 538 Sangamo Rd
Pickens: _S(_I 29671

ilt con i ati nent plant in accordance with the construction
plans, spccxﬁcatlons, andf engmeermg report sxgned by M x § Veal, Regnstemd Profcssmnal Engineer, S.C.
Regxstratron Number _1_332_8_

PROJECT DESCRIP‘I'ION‘ This project-consists of the. following components: 4-21,000 gallon each presettling.

frac tanks, a one 539,958 gallon modular settling/clarification tank with 60 mil polyethylene liner, S- 1100 gpm:

~ (4 active, one spare) centrifugal process pumps, 5 treatment trains each consisting of 4-1000 gpm multi-media
sand filters, 6-1000 gpm 75 psi carbon vessels, 4-1000 gpm 100 psi carbon vessels, 5 bag filter housing units

with 8 bag filters each, 2-500 kW generators (main and backup), 5 in-liné flow meters with totalizers (flow will

‘be summed for- reporting), 25 yd sludge holding tank, 260 gpm diaphragm sludge pump, a 1433 LF 18” HDPE

efﬂuent force main line with sampling port, and associated plpmg and appurtenances
The effluent will be dlscharged to Twelve. M11e Creelg at-a daily average rate.of 5160 0 gallons per day

The eﬁ]uent concentratxons of those const:tuents the wastewater treatment system iss des:gncd to remove or
reduce are:contained in approva ; - HEC) tc

(ARCADIS).
TREATMENT PLANT CLASSIFICATION: ‘Group II-Physical/Chemical

CONDITIONS:

1. Sediment and other wastewater treatment solids shall be disposed in the. onsite Sediment
Management Unit (SMU) approved per the requirements of the Bureau of Land and Waste
Management. .

2. The permittee shall provide for the performance of daily treatment facility mspectmns bya
certified operator of the appropriate grade. Attendance by the certified operator of the -
appropridte grade is reqiired only on days when treatment occurs; therefore, Sundays may be
excluded from the daily inspection when the system is not operating. The inspections shall
include, but should not necessarily be limited to, areas which require visual observation: to
determine efficient operation and for which immediate corrective measures can be taken using

the O & M manual as a guide. All inspections shall be recorded and shall include the date, time;

and name of the person making the inspection, corrective measures taken, and routine
equipment maintenance, repair, or replacement performed. The permittee shall maintain all
records of i inspections at the pcrxmtted facility as required by the penmt, and the records shall
be made available for on-site review during normal working hours. © :



. The permittee shall maintain at the permitted faclhty a complete Operatmns and Maintenance - - |

(O&M) Manual for the wastewater treatment systein. The manual shall be made available for

* on-site review during normal working hours, The marual shall contain operation and -'
maintenance instructions for all equipment and appurténances associated with the wastewater
treatment system. The manual shall contain a general description of the treatment process(es),
- operating characteristics that will produce makimum treatment efficiency and corrective action
10 be taken should operating difficulties be encountered. - L

. In accordance with Regulation 61-67, Standards for Wastewater Facility Construction, all
wastewater treatment facilities shall bé closed out within one hundred eighty (180) days when
the facility is closed or the effluent disposal permit is inactivated, terminated or revoked, ynless
otherwise determined by the Department. Closure of wastewater treatment facilities
necessitates the submittal of a closure plan-and approval of the plan by the Department in

- accordance with R.61-82 prior to closure of any wastewater treatment unit(s) -

. This condition revises Specxal Condition #9 of thc October 15,2009 letter from Butch Swygert
to Chns Moody approvmg the dischargeto the river to allow for an alternate samplmg day.

The permlttee shall monitor-all parameters: conswtent wnth conditions established by thig permit
on the I* Tuesday of every calendar month in which sampling is required, unless: otherwise

approved by this Department. If this day falls on a holiday, sampling shall be conducted on: the

next business day. If no discharge occurs on this day, the permittee shall collect an effluent
sample during the reporting period on a.day when there is a discharge or report “ho-discharge™
for the reporting period for all parameters. Additional monitoring as necessary to:meet the
frequency requirements of this permit shall be performed by the permittee.

. 'The results of effluent sampling shall be submitted to the Department at the address below. The -

results shall be summarized in tabular form by sample date, parameter and sample result. The
submittal shall refeance the project name and the October'15, 2009 approval letter for the.
discharge.

S.C. Department of Health and Environmental Control
Bureau of Water/Water Pollution Control Division
Data Management Section
2600 Bull Street :

' Columbla, South Carolina: 292011I
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'ARCADIS

"1, Introduction

ARCADIS was retained by Schlumberger Technology Corporation te.prepare this
Groundwater Detection Monitoring Plan for the Sangamo Weston/Twelvemile Creek/
_ Lake Hartwell PCB: Contammatlon Superfund Site in-Pickens County; South Carolina.

The area of interest relative to groundwater monitoring is composed: 6f one Sediment
" Management Unit(SMU) cell, which is scheduled to be closed in 2010. This Plan:is
being submitted to the South Carolina Department of Health and Environmental
Control (DHEC) to satisfy the requirements set forth in South Carolina Solid Waste
Regulation R.61-107.19 Part V. E.

humb f\ lle cresk restoration\12 dredge cor

q
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‘Groundwater.

- ARCADIS | | ' ' ‘Monitoring Plan

2. Site Description
2.1- Location

The SMU is. Iocated off Old'Henderson Road approxnmately 2.5 mlles north-of the
Town of Norris, South Carolina (Flgure 1). The SMU is situated on.an. approxlmately
40-acre-tract of land'located.in a rural setting. Figure 2 depicts the current layout of the
SMU andiillustrates the previous boring locations within the SMU and the proposed
well locations toibe Installed at the site.

2.2 Site Topography

The llocal'topography Is characterized by a ridge bounded by a:gradual slope toward
the Twelvemile Creek with a small tributaﬁl (Camp Creek).to the west of the SMU. The
approxumate elevations within the SMU area- ranges:from 940 to 750 feet above mean
" sea level (AMSL). Surface water dralnage from the SMU will be. conveyed by a series
of small constructed ditches to stomiwater basins located on the east, west and south
side of the SMU. :

2.3 Site Geology

The SMU Is located on unconsolidated, fine to coarse grain quartzitic sands and
reddish brown silts and clays termed saprolite and recent alluvium:in: stream beds.
Based on temporary borings, the saprolite ranges -ﬁ'om_a'pprox__lmately 57 feet thick to.
37 feet thick within the SMU: Below the saprolite lies bedrock ranging.from 817.6
AMSL. at the southem end of the SMU up to 886.9' AMSL. The bedrock below the
'SMU is:part of the Siximile: Thrust Sheet research indicates:it is composed.of the -
metamorphicTock, gneiss. '

2.4 Site'Hydrogeology

Groundwater within the SMU: area was not encountered.during the site:characterization
to bedrock. Typical for the Piedmont, the saprolite-above: bedrock yielded no perched
water and therefore -groundwater elevations in the bedrock are still to beev_alua’ted.

2.5 . Groundwater Flow..

Based.on .the site topography, the top-of the ridge is probablyla.gmﬁndwater divide
with groundwater discharge to both Twelve Mile.Creek and Camp Creek. Since water

g:\clients\ gery i creek lon12 dredge ion phaselgroundh monloringwrevised final work
plam0681011214_revised final_twelvemile gw mon plan docx :



‘Groundwater

ARCADIS R o ' : ) ~ Monitoring Plan o

levels within the bedrock have yet to be eStabliéhed‘at.che-éhe -a-conclusive flow - ' _ |
direction.has yet to.be established. ' - o ) _ |

g\l hiumbergy e creek restoration\12 dredge tion phase\groundwates monitoring\revised final work
plan\0681011214_mavised final :twelvemnile gw mon plan.docx 3




Groundwater

HARCAD'S | . : . Monitoring Plan

3. Monitoring Network
'3.-1: .‘Propdsed Monitoring Wells

Itis proposed to install five' bedrock wells surrounding the.SMU (orie on each of the
N/SE/SWIE and W sides) in order to establish groundwater elevation and meet the
ssubstantive requirements of R.61-107.19 Part VV.E.258.53.d. The overall: approach for
locating the proposed wells was discussed-with DHEC at the prehmlnary design
meeting on October 2, 2009 and installation will commenice upon approval of this

* Groundwater‘Monitoring Plan. The monitoring well network will consist of five'wells, as
described below and as:located:on Figure 2. Initiation of wellinstallation is anticipated
1o commence within one month after approval of this Greundwater Monltoring Plan.
Once installed, the monitoring well network will consist of a. sufficient number of wells,

- . installed at appropriate-locations and depths toyield representative groundwater
samples and water level-elevations to determine if a release has. occurred from:the .
“landfill as required:by R.61-107.19: Part V.E. 258 51.a.

The five Ipmposed monltonng welis will be screened within the water table and utilize

'screen settings determined by-the field geologist. The North monitoring well will be

‘located up.gradient of the SMU and provide an indication of background. groundwater

.quality. :Monitoring wells SE/SW/E and West will evaluate the edges of the approximate

groundwater flow down gradient of the SMU .and provide compliance manitoring points '

to address potential groundwater fiow in.that direction. The actual spacing and depths

of the monitoring wells will: beibased upon site-specific geologic:and:hydrogeologic : :
conditions as required by R.61-107.19 Part V.E.258.51.d. ' _ ' |

Monitoring:wells at the SMU will be constructed in accordance with DHEC standards
(i-e.,'R.61-71.H)and will be installed at locations and depths that ensure adherence to .
the-requirements:of R.61-107.19 Part V.E.258.51.a. and R.61-107.19 Part -
V.E.258.51.d. Per'‘Departmental request and in order to satisfy R.61-107.19-Part
V.E.258.51.d., monitoring wells will be installed as openihole bedrock wells in the
fractured bedrock. A pilot hole will be drilled fo the top of bedrock and surface casing
will be grouted five feet into the bedrock. The inner borehole will be advanced with an
‘air hammer-drill until: sufficient water Is:observed in the retumns. In addition, each well
will be properly labeled with-a permanent identification iplate constructed:-of a durable
material secured to the.well casing or surface pad where it will be readily visible. The
proposed bedrock well construction-diagram Is lllustrated on Figure 3 and proposed
technical specifications for installation provided in Appendix B. After installation, the
locations of the new monitoring wells will be-surveyed by a South Carolina Certified

g\clients\ 9 creek restoration 12 dredge consinuction phase\groundwaler monitorngevised final work
Plasi881011214_revised finaitwelvemile gw mon plan docx : : 4




Groundwater

ARCAD'S o . | - | ' : Monitoring Plan

Land Surveyor and the:ground surface and top of well casihg elevations will be
recorded to the nearest 0.01 foot AMSL.

32 Proposed Surface Water Sampling Point’

Tentative surface water sampling locations dowhgradlent of the SMU will be reviewed:
. for seeps and sampled'if:necessary (note 5 on: Figure 2), if more than a single:seep is.
encountered, the samples will be compaosited for analysis:for the same list of
constituents as the groundwater rfmniton'n_g wells. The Iocaﬁons.are tentative, since
prior investigation activities did not identify specific seeps. If-during the semi-annual
sampling events a pei'r‘nane'nt seep'is located, the seep:will be.included-on the map _
- and. sampled at the same frequency as the monitoering’ wells Seeps that. may be '
intermittent will not be added to the Plan.

3.3 Implementation Schedule

Upon approval of the.Grouridwater:Monitoring Plan, mohito'ring'-We’lI installation will be
-scheduled within-approximately two weeks. After installation, the wells will be
developed and sampled for-baseline data. During this and future sampling events, the
soiVbedrockiihterface-Mll!be walked downgradient of the SMU for possible seeps and
sampled asinecessary.

ile creek ion\12 dredge ction g itoringwevised final work
plan\D881011214_rovised final Iwalvembwnm;:hndnu




'Ground'w_atér

| ARCADIS - . . o Monitoring Plan

4. Sampling and Analysis Plan -

The following sampling and analysis plan outlines the procedures.and protocols to be
utilized:for monitoring groundwater at the SMU, and has been developed in
accordance with the requirements set forth in the DHEC landfill regulation R.61-107.19
PartV.E.258.53 e for a Class 3 landfill. The:groundwatér monitoring. program for the
SMU'includes consistent sampling and analysis procedures that are designed to
ehsure.monitorlng;resuns that provide an accurate representation of groundwater
quality at the background and downgradient wells. Procedures and techniques for the-
following are included in this.sampling and analysis plan:

. '_Sar_'nple collection
. S‘ém_ple presérvaiidn and shipment
. Analﬁlwl .Emcedufés a
' ¢ Chain of custody contro!
. | Quality assurance.and quality control (QA/QC)
a4 Saml.:le.C:olIoctlon o

Sampling procedures will be performed at the SMU-by personnel trained in’
groundwater moniioring: methods and'procedures. The first samples will be collected
'upon completion of the well installation and will serve as baseline samples. Upon _
arrival.at the site and prior to purglhg, the total well depth.and depth to groundwater will
be measured in each of the:wells to the nearest + 0.01 foot using a water level meter.

. Thee water level meter will be decontaminated using a phosphate-free detergent and
rinsedwith: tap water followed by de-ionized water between each waterilevel
measurement in accordance with EPA Region 4 Fleld Branches Quiality System and
‘Technical Procedures, Science and Ecesystem Support Division (SESD) procedure
SESDPROC-205-R1 “Field Equipment Cleaning and Decontamination” (11/1/2007
revisions). The depth to groundwater measurements will be collected on the same day
to avoid temporal variations In groundwater elevations that couild preclude.an.accurate

~ determination. of groundwater flow rate and direction. Gioundwater elevations at each

- of the wells will be determined by subtracting the-depth to-water measurement from the
top of casing elevation. A groundwater potentiometric surface map wilkbe-generated
using the groundwater elevation.datacollected during each sampling.event.
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Groundwater sampling at each well will begin by calculating the volume of water _
present in the-well casing using the depth to water and total well depth-measurements.
The monitoring wells will be purged and sampled using a decontaminated bladder
pump-or peristaltic pump and clean, disposable tubing. The wells will be purged in:
“accordance with the low-flow/low stress method set forth in EPA SESD procedure-
‘SESDPROC-301-R1 “Groundwater Sampling” (11/1/2007 revisions), utilizing a
;pumping rate of 5000100 mi/min. Field parameters- mcludlng temperature, pH,
specific conductance, turbidity, oxidation-reduction potential;, and depth to groundwater
will be monitored and recorded: on:field forms during the low-flow purge activities. Per
-SESDP_ROC-301 -R1, an adequate purge is achieved when the pH, specific
conductance, and temperature of the ground water 'have stabilized:and the turbidity
has either stabilized or is below 10 nephelometric turbidity units (NTUs). Stabilization.
occurs when, for at least three consecutive measurements, the pH:remains constant
within 0.1. Standard Unit (SU), specific conductance variesrno more than approxlmately
-10 percent and the temperature is WIthln 1 degree The: well will be sampled after the
ﬁeld parameters have stabillzed

. 'Newanitrile gloves will be wom during the sampling activities at each:sampling location.
Consistent with.proper sampling methods, sample containers at each well will:be filled
in order of volatilization sensitivity (i.e., polychlorinated. biphenyls [PCBs] will be
collected prior to metals, and at a. maximumrate of 100 mililliters per minute).
Groundwater samples will not be field filtered prior to laboratory analysis. The
groundwater-samples will be placed in appropriately preserved, laboratory suppliedi
containers; properly labeled; placed on ice;. and submitted to a laboratory certified by
South Carolina under R:61-81 State Environmental Laboratory Certification Program.
for the sample preparations and analysis methods employed.

The:sampling-pmiocol for seeps that,maylbe'identiﬁ_éd will need to-bé'establléhéd
based on field conditions encountered at the time seeps are identified. At this time it is
anticipated that a grab sample would be collected with iaboratory supplied:containers.

4.2 Sample Preservation and Shipment

All sample containers will:be appropriately preserved by the contracted. DHEC certified.
laboratory in-accordance with their QAQC program prior todelivery. Sample
containers will be labeled with a self-adhesive label listing the facility:name, sample ID,
sample collector, date-and time-of collection, preservative, and requestedianalysis.
Immediately after collection, the sample bottles will be placed on ice in order to lower
the temperature to at least four degrees Celsius.
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The samples will.be delivered to the DHEC certified Iaboratory as soonas posslble
either by direct delivery to the Iaboratoryllaboratory courier or.via a third party parcel
delivery service capable of overnight delivery. A sufficient amount of ice shall be placed
in the sample cooler to maintain a temperature at or below four degrees. Celslus until
delivery.

4.3 AnalyticaliProcedures

Groundwater samples collécted from the monitoring wells and surface water samples
(If surface water seeps are identified) will:be-analyzed:for the metals and PCBs in
Table 1 and detailed in. Appendix A. This list of parameters satisfies the requirements
set forth R.61-107.19 Part V.E.258.54.a.1., stating that any of the monitoring
parameters listed-in Appendix IV for a Class Three landfill can deleted if the
constituent(s).are not reasonably expected to be contained in or derived from the
waste contained in:the landfill. Since the SMU‘wlII'OnIy contain sediments from
Twelvemile Creek, which contain PCBs, the analyte list has been reduced to PCBs.and
metals.

'4.4 Chain of Custody Control

After sample collection is complete, the necessary Chain of‘Custody information will be

documented. This information willinclude. but not be lirmited to the sample ID, date and

time of sample: collection, sample collector, sample media, analyses requested, and .
the-number-of bottles and types of preservatives used. Chain of Custody l
documentation will be kept on all samples to ensure sample integrity is‘maintained.

This documentation will begin in the field and follow through to the destruction of the

sample. The purpose of the procedure s to ensure that the sample has been in

possession of, or secured by, a responsible person at all imes.

4.5 Quality Assurance and Quality Control

Field QA/QC; procedures mclude all those activities perforrned to ensure that
contamination of samples does not occur during sampling All sample containers will
be provnded by the laboratory and will remain in airtight containers until they are to be
used to.collect samples. Alil field' equipment will'be placed on clean plastic sheets to
prevent contact with the ground surface. Clean, new 3/8™polyethylene tubing will be
used at each well for collecting samples. New nitrile gloves will be worn for each
sampling activity.
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All meters will be calibrated according to the: specifications of the individualmeter. .
Standards used to calibrate for pH and specific conductance will bracket the-average
- values for each ‘parameter. Meters and non-dedicated equipment will be -
decontaminated following the procedures set forth.in SESDPROC-205-R1.

A field blank-or-equipment blarik will be coliected once per sampling event and:
sampled'when non-dedicated equipment-that comes into direct contact with the
groundwater.(e.g., a submersible pump) is used. The equipment blank will be analyzed
for the full suite of analyses run at that location. '
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5. Freduency of Monitoring and Reporting Schedule

As required by R.61-107.19'Part V.E.2.58.54.b., the five monitoring:wells will be
sampled on a quarterly basis for the first year and will be sampled on a semi-annual
basis thereafter, following closure of the SMU. The frequency will be assessed every
year and modified if appropriate based on the findings from the preceding four
sampling pefiods. The four quarierly sampling events will be scheduled approximately
three:-months apart for the first year. Thereafter semi-annual:sampling will be - "
scheduled-approximately:six months apart. o

5.4 Semi-Annual Data Submittal
A Data Submittal, presenting the information obtained during each sampling event, will
be submitted to DHEC and EPA 45.days following data validation. This data will
include; field data sheets presenting the field measurements and _monitoriﬁg well
conditions recorded during the sampling event, the laboratory Certificates of Analysis;
the laboratory QA/QC documentation, and copies of the Chain of Custody forms. Note
that this report will be submitted quarterly for the first year, and semi-annually
thereafter unless the:sampling frequency changes.

‘5.2 Annual’Report

An annual Report of Groundwater Conditions will be submitted'to DHEC and EPA
following the completion of sampling events for that particular year. The annual report
will include the field: data sheets, Certificates. of ‘Analysis, the laboratory QA/QC

~ documentation, and Chain of Custody forms-from the sampling events and will present
a summation of the sampling activities and results from the previous.year. Additionally,
the annuallréport'-will.pr.ovide groundwater elevation data, a determination of
groundwater flow direction-and rate (based upon interpretation of potentiometric maps
- prepared utilizing the groundwater elavations measured during the sampling events),
and a:determination.of the technical sufficiency of the monitoring well network in
detecting a release from the facility. The evaluation of the statistical analysis for the
previous events will be included in the:annual report along with any recommendations -
for modifying the program:moving forward. In addition, any repairs or replabement of
wells will be documented, if they were necessary or are recommended.
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6. Revisions -

Revisions to this Groundwater Monitoring Plan willibe made as-necessary, and the
basis for such changes would be provided._in the annual reports. Revised. plans will be
submitted to. SC DHEC for approval priof to implementation of any changes. Events
that may call foriplan revisions include but are not limited to, the following:

¢ Point of compliance changes due-to changes in groundwater flow

*  Addition.of new monitoring wells

o Abandonment of éxisting wells
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Table 1
Summary of Analyses at Site Monitonng Wells

Groundwater Momtonng Plan
Sangamo Weston/ Twelvemile Creek/ Lake Hartwell PCB Contamination Superfund Site -
. Twelvemile Creek Restoration

" Schlumberger Technology Corporation

T .- '_..._MW-_Z

: MW-3
: . MW=
T MW-5

x> [x[x}

Notes: . . .

“1. List of: Parameters from. February 3,.2010'DHEC -comment letter on Sangamo WestonIT welve Mile Creek -
Groundwater:Monitoring Plan :

2. Metals: (Inorganlcs USEPA Method 601OB) + Total PCBs (USEPA Method 8082)

* 3/9/2010

G: \CI|ents\SethmbergeﬂTwelvemile Creek Rastoration\12 Dredge Constiuction Phase\Groundwater Momlonng\Revnsed Final Work
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Appendix ‘A _
List of Parameters for Groundwater M_onltorlng'atithe'TweIVemlle-Cr_'eek Sediment Management Unit

Common Name CAS RN
pH :
Specific Conductance

"Inorganic Constituents: .

. Antimony Total ) 7440-36-0
Arsenic Total ' 7440-38-2
BarumTotal . . - - : _ 7440-38-3
Beryllium Total B o 7440-41-7
Cadmium Total: _ 7440439
Chromium Totat - . o 7440-47:3.
Cobalt Total - .~ - ) . 7440-48-4 -

- Copper Total: 7440-50-8
Lead Total' 7439-92-1.
‘Nickel Total’ - 7440-02-0.
Selenium Total : : 7882-49.2
Silver Total’ i o 7440-22-4
Thallium Total 7440-28-0
Vanadium Total _ 7440-62-2
Zinc Total ' : . 7440-66-6-
Polychlorinated biphenyls; PCBs:- . 1336-36-3
Aroclor 1016 12674-11-2
Aroclor 1221 E 11104-28-2
Aroclor 1232 ; 11144-16-5
Aroclor-1242° - : - 53469-21-9
Aroclor 1248 ' ' 12672-29-6
.Aroclor 1254 L ) S 11097-69-1
Aroclor 1260 - ’ . ' 11096-82-5
Notes:

For monitoring- welis MW-1, MW-2, MW-3, MW-4, MW:5

? Metals-(inorganics: USEPA Method.8010B) + Totall PCBs (USEPA Mgthod 8082)

Data from: DHEC, Regulation 61-107.19, SWM: Solid' Waste Landfills and, Structural-Fill
Effective'Date: May 23, 2008

3/9/2010 Page 1 of 1
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Technical Speciﬂcations
_Five Bedrock Monitoring Wells at Twelvemile Creek
Sediment Management Unit

SCOPE: The work consists of the installation of five open: hole bedrock monitoring. wells at the SMU.
The monitoring wells will be installed using air rotary methods.

it Is the duty.of the drilling contractor to-assure that all tnonitoring well insta'llation activities conform to
South ‘Carolina Well Standards (R61-71) and that the well is installed by a South Carolina certified
dnller :

PERSONNEL: The Drlller. in addition to furnishlngx the servlces of skilled, expenenced' and licensed
drillers, shall also-furnish. an adequate number of expenenced competent helpers. The Drillers shall: -
be capable-of keeping good well.logs and reports:of the. drilling, developing, and test-pumping
operations as iinstructed. '

. HOURS Work will be performed not less than 10 hours per day, 5 days per week, nor more than 12
tiours per day, 6:days per week. Dunng well completion (casing Installation, gravel packing, grouting),
work will be performed on- an_.ar__ound-the clock basis until the hole-is.completed unless otherwise
instructed by the Consultant.

PERMITS South ‘Carolina Dapartment of Health and: Environmental Control approval to drill the
requlred walls willbe the responsibility of ARCADIS

CEMENT SPECIFICATIONS: Cement mixtures wil_l consist of Class A, type 1 Portland cement'with3

percent beneficiated sodium bentonite by velume. The specific mixture to be.used will be directed by
the Consultant's on-site representative but will generally be as follows: approximately 2 cups of
bentonite, 8.5-gallons water per 1 ft* cement (94 Ib-sack) producing a slurry volume of about 1..65

‘ ft¥sack.and weighing about 13.7 pounds per gallon. The water and required volume of bentonite will

" be mixed prior to the addition of cement. The.cement slurry will be installed by the pressure 'tremle
method from the top of the filter pack seal to land surface. The tremie pipe will be Iowered to. about 3ft
above the filter pack seal for the installation. of the cement slurry.

: SUP-PQRT_: Electricity, Sanitary facllities and potable water will:be provided by the Driller.

. ABANDONMENT OF THE WELL: Any hole in which the Driller voluntarily staps work, and/or fails to

: oomplete in-a satisfactory manner and-in accordance with the specifications and apprOVed changes,
shall'be considered as abandoned by the Diriller. If the Consultant then declares the hole abandoned
by the: Driller, no payment will be made for the.abandoned hole. All. abandoned holes shall.be properly
plugged and:sealed by the Driller at his own expense in accordance with state and local regulations.
All salvageable material fumished by the Driller may be removed and remain his property. The Driller
sshall submit a plan of action for abandonment and plugging. Casings may be removed only with the
permission and approval of the Constiltant. After the hole has been properly abandoned, the. Driller
shall drill a newihole at a location approved by the Consultant.

3/9/2010 ’ Page 1 0of 3
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10.

.12,

13.

14.

PLUMBNESS AND ALIGNMENT: The casings shall be installed in.the well as near to plumb and true
as possible in order that a proper cement seal can be placed in the annulus. Deviation from plumb
shall'not exceed 1 degree. If, in the: opinion.of the Consultarnt, it is necessary to straighten the hole, the
Driller: shall perform the: necessary straightening procedure at his own: expense.

.. SAFETY: The. Driller shall be responsible =forthe safety of the rig and crew on the site .at all times. The

Driller is responsible for assuring that his personnel are adequately protected against contact hazards
and/or hazardous vapors. The Driller will be responsible for all safety regulations promulgatéd by the
State of South Carolina, and the United States: Govemnment. The Driller's reépresentative at the site
shall be: familiar with.these regulations and shall take all necessary measures-to-assure that Driller's

.personnel comply with appropriate safety regulations. In addition to any state regulations and OSHA .

standards the driller and:any site personnel-will be required to review and abide by the Health and
Safety Plan (HASP):at a-minimum. In the event that.unsafe conditions arise, the site. safety officer has

the: authonty to stop work.of all subcontractor drilling or related. activities.

The minimum level of protection required at each drilling, locatlon: would be a modified Level D, but will

be evaluated based on site conditions, site safety officer; and/or the HASP. In the event that the
‘personnel protection level is.upgraded from Level D to Level C; all subcontractors will' provide full-face

respirators equipped with an appropriate canister for their own employees from those approved:by the
Natlonal Institute for Occupational Safety and-Health under provisions of 30 CFR Part Il. All canisters

used at Level C personnel protection sites will be-disposed of after 4 hours of use and fresh canisters -

installed: prior to work start.

HOUSEKEEPING: The Drilter shall maintain good housekeeping at all times. Facilities and-equipment
should be kept neat, clean, and orderly. All trash should be-contained at each well site and disposed of

periodically. At the conclusion-of work at each site, the drill cuttings will be cleaned up and the site

returned to-original grade. Any trash, scrap debris, concrete, etc., shall be removed and ldisposéd of at

the appropriate disposal facilities.

_SITE CLEANUP: At the conclusion.of work at each site, any trash, scrap, debris, concrete, etc., shall

be removed_- and disposed of at the-appropriate disposal site by the Driller before proceeding to other
sites. :

DEVIATIONS: All work shall:be. pérformed based on these specifications and the scope of work. All

items, tasks, and requirements. of these specifications and scope of work must be accomplished
and/or executed and are.subject to the approval: of the Consultant. Deviations to these specifications

must be approved:in:writing by the Driller and the Consultant.

DETAILED DESCRIPTION OF WORK:
A. Well Construction Design for Five Bedrock Monitoring Wells

(1) Equipment: All drilling.equipment:and well material will be theroughly steam cleaned at the
- facility before installation of each monitoring well. No lubricants. will be allowed: on drill

3/9/2010 : : ' Page 2 of 3

G:\Cl

nTwelvemile Creek R 12 Dredge Cons ion Phase\G| dh Monitoring\Revised Final Work Plan\Appx_B - Well specs.docx

}




3/9/2010
G:\Clients\Schiumbergeri Twelvemile Creek:Restoration\12i Dredge. C: joniPhase\G ter Monitoring\Revisad Final WorkiPlan\Appx_B - Wellispecsidocx

@)

(3)

()

(5)
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(8)

9).

rods. Any compressor used during.drilling: or development niust-‘be=equippedéwith oil
removal filters to. prevent oil from being introduced into the wells.

Surface Borehole: The surface borehole will be drilied to the top of bedrock with .a nominal
10-inch bit. The borehole will be extended into competent bedrock with an air hammer.

" Formation Samples: The Driller shall collect ufdrmatlon samples during all drilling. 'Samples
'will be collected change of formation, or. as directed by the Consultant. The sampling _
* procedures will not interfere with the Driller's operations or cause him any delay. Samples

are to be stored in clear plastlc bags supplied by the Driller and labeled as to well

“designation.and sample interval.

Surface Casing for Monitoring Wells: A six inch PVC surface -caslng with screen shall be
installed using: Schedule 40 PVC casing at least five feet into competent bedrock unless

_the water table is within the uppermost five feet, in- which-case the well will be completed

as a type 1.cased well.

Cementihg for Surface Casing: A cement grout will be installed by the pressure tremie
method, from total depth of the surface casing to land surface. Cement shall be Class A,
containing 3 perce__ntibentonite-as specified above,

Bedrock Drilling: After the cement has set for a m.lnimum of 24 hours (this time will not be
billed: as ‘standby tlme) the diller will drill the inher open borehole-with a 4 or 6 inch .

:diameter air hammerto a depth specified:by the consultant. The well should be capable of -

producing at least one gallon per minute.-

Development. The well shall be developed: by swabbing the open:borehcle and altemately
pumping the well for a period: of about 4 hours and/or until clear, sediment-free water s
produced. Air-lifting or bailing -may be used in conjunction with swabbing but will not be the
primary method of development. Any.compressor used during development must be
equipped: with oil vrembval‘ﬂ_lters to prevent cil from being introduced into the wells. The

Driller will be compensated only for.time accrued'during actual well development. Well

development tools must be approved by the Consuiltant prior to use.

Protective Casing for Monitoring. Well: Monitoring wells not in high traffic areas will be
completed with a:three foot sqﬁare concrete pad, and a steel protective casing.painted the:
color chosen by the.consuitant. The protective casing will be-grouted over the well casing
to within 2'inches. of the top of the inner casing. and a weep hole will be installed in the
protective casing to drain water. A stainless steel tag will be permanently fixed'to the outer
casing identifying the well, Company name and dfiller certification, total depth, screened
interval, and date-installed meeting South Carolina well standards. Monitoring wells in high

- traffic.areas will- be.completed at ground surface with a steel meter box cover cemented

into place: with concrete.

The driller will complete a Water Well Record Form 1903 for each momtonng well
installed.
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‘Schlumberger Technology Corporation . - Gary Odom, STC
. Paul Doody, ARCADIS
Chris Moody. ARCADIS
B. Scott Cary, ARCADIS.

From:, _
Lance Ketcham

" Date: ’ - ARCADIS Project No.:

Jarivary 22,2010 L MT001019.0001.00014
‘Subject: '

Water Quality Monitoring for Water Treatment Facility
Twelvemile Creek'Restoration
Pickens County, South Carolina

~ The purpose of this document is to’ de\_l_e'lop and present a proposed strategy and a'pproach for the
- collection of water treatment discharge samples and measurement of water quality parameters _aseociated
with Schlumberger Technology Corporation’s (Schlumberger's) Twelvemile Creek 'Restoration Project
(Project). This memorandum describes -requirements, procedures, and reporting for water treatment
dlschargezmomtoring during:water treatment operations.

The specific permit requirements are referenced in the letter from South Carollna_ Department of Health
: and Environmental Control (SCDHEC) in Attachment A and'presented. in Table A.

. 1. Water Treatment Effluent Monitorlng in Twelvemile Creek

In order to meet Federal Clean Water Act and' State of South Carolina requirements, Schlumberger

proposed to perform water'quality monitoring on the water tieatment plant effluent. The frequencyof water

treatment plant effluent 'sampling and specific sampling location ‘were not specified in the FDR or

submittals to SCDHEC. The proposed method for performing effluent monitoring from the water treatment

. plant is an automated approach: utilizing a 24-hour composite sampler as well as manually collected.grab
' ‘Sam'p'l'es in accordance:with the October 15" 2009 letter from SCDHEC (Attachment A).

mils creek resioration'12 dredge construction phasewater treatmént monitoring¥0321011214_twelvemie water sampling memo.docx 1,/5
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1.1 - Water Treatment Effluent Sample Collection

Water treatment discharge monitoring: will be administered :in' accordance ‘with the October 1:5"‘ 2009
letter from SCDHEC: (Attachment A)andito verify the water treatment system iis functloning as intended.

Water treatment dlscharge monitoring will be conducted viaa 24-hour composite automatic. sampler or

'manually collectedi grab samples as required by SCDHEC. Sample collection, documentation, labeling,
and handling procedures are presented in the Standard Operating Procedure (SOP) prowded in
Attachments C. and D.

Automatic 24-hour composite sampling will be performed via an iinstrumentation Specialties Company
(ISCO) Avalanche Refrigerated (AR), or approved equal, _sampler (Sampler); The AR sampler is
recommended because it has a self-contalned: power source and is-easily portable. Attachment B provides
an overview of standard features and specifications of the sampler. The sampler-will be installed at the
approximate location shown on Figure 1. The sampler will be installed in a manner that will minimize the

length of tubing between the sampling port and the sampler. The sampler intake tubing will be sloped to '

a\_/oi'd' pooling of stagnant water in the tubing between ¢ollections of sample aliquots. The sampler will:be
programmed to-withdraw a'sample aliquot at a time interval thatis 1/24 of the compositing period.

The sampler (Attachment B) may ‘be modified.to accommodate laboratory sample containers, so that the
samples will be discharged directly into the containers that will be shipped. to the laboratories; transferring
samples from a collection vessel to a laboratory eont_ainer will not be required. The sampler will be
serviced. by field personnel: each day that samples are collected. Following collection, samples: will be
packaged and shipped to the laboratory for analysis of polychlorinated biphenyls (PCBs) via methiod 8082,
and total suspended solids (TSS) via method 160.2. Testing for pH: grab sampling will be performed on

site. Please see -the followmg table (T able 1) for water treatmenit efﬂuent monitoring. requirements

discharge limits:

Table 1 - Effluent Discharge Requirements:

I Flow MR‘, MG_D I MR', MGD | tweek | Estimate.

! T | -

I (TT"é“‘é') S”sp""‘_’e" Sollds | 25 mon 45 mon | 1:week _ 24 Hr Comp

| o i :.7 .giwi

Polychigrinated B'phe"y's | 0:00138 g1 [ 0.00202 pgii ' 1/Week 24 Hr Comp
(PCBs) _ N 1l S R _ _
pH ) B VN!In 6.0 s:.u., Max8.5s.u. : 1/\Week Grab

Notes: ' o ' -

1. Monitor and'Report (MR)

2. See Special-Condition 12 from Attachment A (PQL for PCB's is .50 ug/l [EPA Method'GOB])

3. Million Gallons periDay-(MGD)

4. Milligrams periliter:(mgh)

B . : . ' . Page:
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ARCADIS

12 - Water Treatment Plant Effluent Toxicity Sam’_p‘_le C'dilection

“In addition to the water treatment effluent sample. collectlon dlscussed above, toxicity testlng is required. by _

SCDHEC. Sample. collection activities will be- conducted: at the approximate location provided in Figure 1
at a monthly: frequency as specified by SCDHEC. The location was selected based on the approximate
water treatment discharge location and may be ad]usted‘ based on water treatmen plant éffluent piping
installation. Collection of water treatment plant effluent samples will be performed manually ‘as grab

"samples or automatically as 24-hour composite samples. Following collection, samples ‘will be packaged

and shipped to an analytical laboratory for analysis of toxicity via. Whole Effluent Toxicity (WET) methods.
Sample collection, documentation, Jabeling, and handling procedures are presented in the. SOP provided
in Attachments C and D. Please see the following tables (Tables 2 and 3) for water treatment effluent
discharge limits: - - ' '

Table 2 - Chronic Toxicity Testing

Cenodaphma dubla Chronlc 1 o ) 1,
Whole Effluent Toxiclty @ CTC= [25 %2 40 %2 [1/month® - [24 hour composite
17 4% } | : . :
LWenodaphma dubia Chronlc
hole Effluent 2 02 ST B . T L
Toxicity-Reproduction @ MR % | - MR % 1/month . . :!24 hour cormposite
CTC=17.4% ' . B _
Ceriodaphnia: dubia Chronic ' _ : . _ I
Whole Effiuent Toxicity- 7-day (MR 9%? MR %2 |t/month® _ " 124 hour. composite
Survival‘@;CTC=17.4% : _ l - : ‘I.

Notes

1. ‘Maximum:is defined as the highest percant effect of all valid tests perfonned during the monitoring. period following
the procedures in Special Condition No. 5 from. Attachiment.A.

2. See Special Condition No. 5.from:Attachment A for additional toxlcity reportingirequirements.

3. Valid tests:must'be separated by at least 7:days (from the time the first sample is taken to start:one-test until the: tlme
-the first sample is taken. to start a different test). There is no restrlctlon 'on when a new test may begin following a
failed or invalid:test.

Table:3 - Acute Toxicity Testing

Ceriodaphnia.dubia Acute

Whole Effluent Toxicity @ § o 1/month .| Grab Sample
ATC= 35.5% - _ 1. . L

T ’ iPage:
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ARCADIS

1.3 Water Treatment Plant Effluent FIow'-MonItoting

The “maximum daily” and “average monthly” water treatment plant effluent flows will be measured by the-
water treatment plant ultrasonic flow meters located at the water treatment plant on the plant effluent
pipeline. Daily and monthly flow monltoring measurements will be recorded and.documented:in daily and
" monthly report summaries.

14  Reporting and Corrective Action

Water treatment operations and monitoring’ data will be complled and retained: ét-_ith_e project trailer for
review on a weekly basis and reported both qualitatively and: quantitatively in monthly progress reports. In
the event of an- exceedance of the water quality standards, as prevlously specified. in Section 1.2,
corrective .action will be implemented immediately to: regulate constituent/quality standards to below
required..action levels. ‘Laboratory testing results will be required to be performed: to meet a 48-hour
turnaround time. Water treatment plant effluent discharge sampllng results: will be transmltted to SCDHEC
ina monthly summary eport.

The pi'imamy corrective action measure in response fo an -exceedance will consist of immediate
observation of water treatment operations iiﬁcludlng, but not limited to, investigation of pressure gauges,
tank water levels, flow meters, and other associated. components. of the system. Necessary adjustments to
the treatment system will occur, to return the system to: functioning as designed and achieving water
* quality standards. Secondary corrective action measures. will inclide the replacement :of non-functioning
treatment system units identified as source of the exceedance. Such system components will be taken off-
line, repaired and/or replaced (including backwashing and media replacement activities) to return the.
system to fully operational and meeting regulatory standards. The actions taken to mitigate any
exceedance will bé documented'in the weekly and monthly progress reports, as required.

Upon your approval, we are iprepared to work with. your .purchasing group- to. acquire the proposed ..
equipment and associated support items.

w-{s\ummnammmm construction phasewater treatment monfodngi0321011214. welvemile water sampling memo docx 4/5
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Attachments
-~ Figure 1

_ Table A

Attachment A.

Attachment B
Attachment C

Attaéhment D

Monitoring Location Plan.

Effluent Discharge -Requirements

October; 15", 2_069 SCDHEC. Letter -
ISCO:Samplers _Speclﬁcatlon Sheets
24-Hour Runtlrﬁe Composite S;clmpling-_SOP‘

Collection of Grab Samples from Facility Discharge SOP




LEQEND: '

| e—miee e ——  PROPERTY 'LINE -

5 AFTER WELLS HAVE BEEN

STONE OUTLET PROTECTION
INSTALLED .(SEE G407, DETAL 8)

CONSTRUCTION. ENTRANCE
" . MONITORING WELL LOCATION'

SECTIONS OF ROAD SHOULDER (PRIOR TO SLOPE).
2, -PAINT MONITORING WELL STANDPIPES YELLOW AND

INSTALL LOCKING COVER.

—=————=———— LMITS OF DISTURBANCE
3. INSTALL BOLLARD BETWEEN ROAD' EDGE .AND-

1. LdGATE MONITORING WELLS :MW1—5:ON EVEN. GRADE

NOTES:

AVOID CONFLICTS WITH EXISTING SITE FEATURES AND

UTUTES.

WELLS AT THE APPROXINATE LOCATIONS SHOWN; TO
5. AREAS DOWNGRADIENT OF THE SMU SHALL BE .

MOMITORING WELL'S MW~
4. CONTRACTOR SHALL FIELD LOCATE MONITORING

AV
%‘__

REVIEWED FOR SEEPS AND SAMPLED IN ACCORDANCE

WTH THE GROUNDWATER MONITORING PLAN.
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“Figure 1

Monitoring Location Plan
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Table A
Effluent Discharge Requirements

Twelvemile Creek Restoration

Sangamo Weston/Twelvemile CreekILake Hartwell PCB Contamination Superfund Site

Schlu'rn'berger Technology Corporation -

1 |Estimated Flow

2 Total Suspended Sohds (T SS)

" |Sample type - est:mate '

o (24-hou_r) composite
_|sample/week

|Daily Maxifhum - 45 mg/l.

‘|Limitations:

Monthly Average - 25 mgl/|

'3 Polychlonnated Blpheny|s (PCBs)

1 (24-hour)-composite-

sample/week -

0.50 g/l

% JoH

B 1 _grab sample/week

_M'n605u ‘Max 8.5s:u.

5 Chranic -W.h'ole Effluent Toxicity (WET)

|1 sample/week

6 - [Chronic WET - Reproduction

1 sar_nple/weék

7 - |Chronic: WET - 7-day Survival -

1 sample/week

AII valid tox toxicity.test:results shall be. submltted to the Department. ln
addition, results frorf all invalid tests must be appended to the valid toxicity
results, including lab control data. The permittee has.sole responsibility for
scheduling toxicity tests $o as to ensure there is sufficient opportunity to
complete andreport the required number of valid test results for each
monitoring period.

The permittee is responsible for reporting a valid test during éach

monitoring pétiod. However, the Department acknowledges that invalid

* |tests may occur. All of the following canditions must be satisfiéd for the

permittee to be in compliance with WET testing requirements for a
particular monitoring period when a valid test was.not obtained.

1) A'minimUm of three (3) tests. hav'e beén conducted;

(2) The data and results of all invalid tests are attached to the sample
report; .

"1(3)-At least one a'ddition'al State-certified labor_étory _i__s;u_sed' after two (2)

consecutive invalid tests were determined by the first laboratory. The
name(s) and lab certification number(s) of the additional lab(s) shall be
reported. with the sample results report; and .

(4) A valid test wa‘s reported dufing each of the prévious three reporting
periods.

If these conditions are satisfied, the perrmttee ay enter “H" on the sample
results page and d add the statement that “H indicates mvalld tests "

1/22!2010
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Table A

Effluent Discharge Requirements

Twelvemile Creek Rest

oration

Sangamo Weston/Twelvemile Creek/Lake HarMeﬂ PCB Contamination Superfund Site

Schiumbergér Technotogy Corpqraglon

8  |Acute WET

1 sample/week

The WET requirements for the acute toxicity test:

a. The permittee must report whether the test passes or fails at the
specified ATC. If more than one test is performed during a monitoring
period (including tests. from splrt samples), the- worst case result shall be

|reported.

b. All valid toxicity test results shall be submitted. In addition, results from
all invalid tests must be reported including lab control data, The permittee
has sole responsibility for scheduling toxicity tests so as to ensure there-is
sufficient opportunity t6 complete and report the required number of valid
test results for each monitoring period.

c. The permittee is responsible for réporting a valid test during each
monitoring period. However, the Department acknowledges that invalid
tests may occur. All of the following conditions must be satisfied for the

_|permittee to be in compliance with Whole Effluent Toxicity (WET) testing

requirements for a pamcular monitoring penod when a valid test was not
obtained.

(1) A minimum of five (5) tests have been conducted;

°|(2) The data and restilts of'all--ihvaili_:d tests are reported;

(3) At least one additional State-certified laboratory is used after two (2)
consecutive invalid tests were determined by the first laboratory. The
name(s) and lab certification number(s) of the add'rtiona’l.‘lab(s) shall be
reported; and

9 Proper Operation and M_ai_n;,en'_ano'e- (O&M) '

At all times

At all times properly operate and maintain in'good working order and
operate as efficiently.as possible.all facilities and systéms-of treatment and
contral (and related appurtenances). Proper operation.and maintenance
includes effective performance based on design facility removals, adequate,
funding, adequate operator staffing and training and also includes
adequate laboratory controls and appropriate quality assurance
procedures. This provision requires the operation of back-up or auxiliary
facilities or similar systems which are installed by a pérmittee only when

._|the operation is necessary to achigve compliance with the conditions of the

1l22/2010
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Table A :
Effluent Dlscharge Requnrements

Twelvemile Craek Restoration
Sangamo Westonl'l'welvomlle CreekILake Hartwell PCB Conbammatlon Superfund Slte

Schlumberger Technology Corporatlon

. _ } . |Peévelop and maintain at the facility a compléte: Operations and |
1. o . SRS . . R Maintenance Manual for the waste treatment facflities. The manuai shall be|
o - |made available for on-site review during normal working hours. The manual|
shall contain operation and: maintenance instructions for all equipment and
“|appurtenances: associated with the waste treatment facilities. and land
apphcatlon Systém, if applicable. The mariual shall contain a general
description of the treatment process(es), the operatiohal proceduresito
‘meet the requnrements of E.1 above, and the comective. actlon to be taken
_[should. operatmg difficulties be encountered. o
_|Provide for the performance of daily treatment facmty inspections by a
. certlf ed operator. The Déepartment may make’ exceptions to the daily
o operator requirement in-accordance with R.61-9.122.41(e)(3)(ii). The _
- |inspectioris shall include, but should not necessarily bé limited to; dreas
. . : . |which-require visual observation to determine effi cient operation and for
: } . _ _ Daily - changeas ~ |which immediate corrective mieasures can be taken using the O & M
11 .|Paily Inspections S " |necessary according to - {manual as a guidé. Al inspections: shall be recorded and shall include the
B B ' "|IR.61.9.122, 41(e)(3) date, time;-and name of the person making the inspection, corfective
" |measures.taken, and routine equipment maintenance, repair, or
replaceiient performed. The permittea shall maintain all records-of |
inspections at the permitted facility as requiféd by the permit, and the
"{records-shall be made available for on-site review during normal worklng
hours.
. R ) . S There shall be rio- dlscharge of floating sohds‘or visible” foam in other than
12 |Restrict Dis‘i’:h'a’rge . : ) At all times. : |trace amounts;, nor shall the efﬂuent cause a visible sheen on the receiving
) . N s . waters.

‘Pri_or to wastewater
" |treatment, only if O&M
manual and operator

10 |oaMPian
' " reqmred

~ Malntam -an.all weather access road fo the wastewater treatment plant.

_lland application areas, .and appurtenances at all timés. ___ - .

N B : . o - |All'waste oil and solid and hazardous waste shall be disposed of in

14 . |waste Disposal o At'all-tim&s. o .. |accordante with the rules and regulatlons of SCDHEC‘s Bureau of Land
- ' oo e o b oo o |and Waste Manegement

13 ' |Access Road Maintenance ~ - Atall times.

112202010, ' ' : : B B
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Table A’
Effluent Discharge Requirements

_Twelvemile Creek Restoration
Sangamo Weston/Twelveriile Creek/Lake Hartwell PCB Contamination Superfurid Sité

Schlumberger Technology'Corpémtioﬂ o

Monitor-all parameters consistent with conditions established by DHEC on
the 1st Monday of every calendar month in which sampling is required,
unless.otherwise approved by this Departient. If this day falls on a
holiday, sampling shall be conducted on the next business day. If no
discharge occurs on this day, the permittee shall collect an effluent sample
during the reporting period on a day when there is a discharge or report “no
discharge” for the reporting period for all parameters. Additional monitoring
_|as necessary to meet the frequency requirements shall be performed.

1st Monday of every
_ |calendar month and
: 15 Monitoring . additionally in order to
- : S "~ |meetfrequency
) ’ |requiréments

Appropriate flow measurement devices and methods consistent with
accepted scientific practices shall be present and used to ensure the
acéuracy and reliability of measurements of the volurrie of monitored
discharges. The devices shall be installed, calibrated-:and maintained to
"|ensure that the accuracy of the-measurements are consistent with the

- |accepted capability of that type of device. Devices selected shallbe
capable of measuring flows with. a maximurh deviation of less than 10%
from theé true discharge rates throughout the fange of éxpected discharge
volumes. The primary flow device, where required, must be access“ble to
the use of a-continuous flow recarder.

16 |Flow.Measurement . ’ |As necessary

The permittee shall update and maintain a Best Management Practlces
"|(BMP) plan to identify and control the discharge of significant amounts of

: . o oils and the hazardous-and toxic substances listed in 40 CFR'Part 117 and
- o : _ Tables 1l-and 1l of Appendix D to 40 CFR Part 122. The plan-shall include

: : o |a listing of all potential scurces of spills or leaks of these materials, a

method for containment, a description of training, inspection and security
procedures, and emergency response measures to be taken.in the event
of a discharge to surface watérs of plans and/or procedures which
|constitute an equivalent: BMP. Sources of such discharges may include -
|materials storage areas; in plant transfer, process and material handling
areas; loading and unloading operations; plant site runoff; and sludge and
|waste disposal areas. The BMP plan shall be developed in accordance
with godd engineefing practices, shall be documenited in narrative form,
and shall include any necessary plot plans, drawings, or maps. The BMP

Prior to wastewater

17 Best Management Ptactlces_ Elan treatment

plan shall be maintained at the plant site and.shall be available for

1r22/2010
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Table A

Effluent Discharge Requirements

Twelvemlle Creek Restoration

. Sangamo WestonIT 'wealvemile Creek/Lake Hartwell PCB Contamlnatlon Superfund Site

.Schlumbergel_'- Technology Corporation

18

Report Submittal

Monthly no later than the
28th day of the month

The results of wastewater discharge sampli
detailed in this letier should be sent on.a monthly basis attn: Butch Swyger!
at the following address:

SC Department of Health & Environmental Conh'ol
Bureau of Wateér

followingthe end of the |2600 Bull Street.
monitoring period Columbia, SC, 29201
Note: Effluent monitoring results obtained at the required frequency are
due postmarked no later than the 28th day of the month following the end
_ o . of the monitoring period.
Note:

1. Reqmrements are presented in DHEC's October 15, 2009 Wastewater stcharge Limits letter.

1/22/2010
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October 15, 2009

Mr. Chris Moody, P.G.

ARCADIS.

Portland, OR 97201

1171 Sout_hwest Columbia: Street
Suite 725

RE: Wastewater Discharge Limits
Twelvemile Creek Restoration Project
Pickens County, South Carolina

Dear Mr. Moody:

The following wastewater discharge limitations have been calculated for the Twelvmile Creek
Project restoration (TMC). 1 took the parameters from the 2D application and applied them to
 the spreadsheets, which I have attached. These spreadsheets determine which parameters

showed reasonable potential to violate water quality standards. I developed a rationale, which
~ contains information about the project and how the limitations were derived.

" Table 1 below contains the limits along with the monitoring requirements for the TMC discharge

to Twelvemile Creek. Following Table 1 will be the whole effluent Toxxcnty (WET) limitations
and' the special conditions whlch apply to the discharge and site.

2See Special Condition 12

TABLE 1 s
[ EFFLUENT | DISCHARGE _ MONITORING
| CHARACTERISTIC | LIMITATIONS REQUIREMENTS
1 | Monthly Daily  Sampling Sample
| . [ Average | Maximum | Frequency Type
| Flow — [ MR, MGD | MR,MGD |  1/Week | Estimate _
| Total Suspended 1 § N
‘Solids (TSS) | 25mgl 45 mg/l 1/Wieek 24 Hr Comp
Polychlorinated An1a oy o y f
Biphenyls (PCBS) 0.00138 ug/t 0.90202 pg/l 1/Weck | 24 Hr Comp
| PH Min 6.0 s.u., Max 8.5 s.u. 1/Weék Grab . |
| ’ - -
| )
"Monitor and Report



Mr. Chris Moody, P.G.
Page 2 of 9 '
October 15, 2009

Limitations and Monitoring Requirements

Effluent Toxicit

Such discharge shall be limited and monitored by the permittee as specified below:

Chronic Toxicity Testing
EFFLUENT  [DISCHARGE Pxé)NlTOMNG |
[CHARACTERISTICS  [LIMITATIONS __ [REQUIREMENTS
Monthly | o Measurement | Sample Type
I Average ‘Maximum' Frequency |
Ceriodaphnia dubia I . _ , ' _ _ I _ j
Chronic Whole Effluent 25 %> | 40% 1/month® - 24 hour composite
{Toxicity : . L '
CTC= 17.4%
| Ceriodaphnia dubia .
|Chronic Whole Effluent MR %’ - MR %’ 1/month’ 24 hour composite
IToxicity-Reproduction - ' '
l@ cTC=17.4%
:\»Cer'iodaphn'ia dubia R _ | - _
|Chronic Whole Effluent | MR %’ MR %? ; 1/month® ~ | 24 hour composite
[Toxicity- 7-day Survival ' . ; b ' o
l@ cTC=17.4% _ - |

lMax1mum is defmed as the hlghest percent effect of all valid tests performed during the
momtormg period following the procedures in Special Condition No. 5.

2 See Special Condition No. 5 for additional toxicity reportmg requirements. MR = Momtor
‘and Report. a
3 Valid tests must be separated by at least 7 days (from the time the first sample is taken to
start one test until the time the first sample is taken to start a different-test). There is no
restriction on when a new test may begin. following a failed or invalid test.

a. Samples used to demonstrate comphance w1th the discharge limitations and monitoring
requlrements specified above shall be taken at or near the final pomt-of-dlscharge but
prior to mixing with the recéiving waters or other waste streams.

b. Valid test results from split samples shall be reported to the Department. For reporting an
average, individual valid results for each test from a split sample are averaged first to
determine a sample value. That value is averaged with other sample results obtained in
the reporting period and the average of all sample results reported. For reporting the
maximum, individual valid results for each test from a split sample are averaged first to
determine a sample value. That value is compared to other sample results. obtained in the

- reporting period and the maximum of all sample results reported. For the purposes.of
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rcportjih_g, split samples are reported as a single sample regardless of the number of times
it is split. All laboratories used shall be identified on the DMR attachment. -

* Acute Toxicity Testing

) Such discharge shall be limited and monitored by the permittee as specified below:

EFFLUENT DISCHARGE ' MONITORING
'CHARACTERISTICS‘ - LIMITATIONS REQUIREMENTS
Menthly | Daily || Measurement Sample
Average | Maximum L Frequency - Type
‘Ceriodaphnia dubia ;. '
Acute Whole Effluent - 0* ' l/month | Grab Sample
|| Toxicity . S
| @ ATC=135.5%

~ * Report “0” if test passes.or “1” if test fails in accordance with Part V.B.

a. ‘Samples. taken in compliance with the: rﬁonitoﬁng requirements spéciﬁéd aBove shall
- be taken at the following locations: at or near the discharge, but prior:to rmxmg with
the. recewmg waters..’ : S

Special -C.bnditions

1. The permittee shall at all times properly operate and maintain in good working order and
operate as efficiently as possible all facilities and systems of treatment and control (and -
related appurtenances) which are installed or used by the permittee to-achieve compliance
'with the terms and conditions of this permit. Proper operation and maintenance includes’
effective performance based on design facility removals, adequate funding, adequate
operator staffing and training and also- includes adequate laboratory controls and' appropriate
quality assurance procedures. This provision requires the operation of back-up or auxiliary
facilities or similar systems which are installed by a permittee only when the operatlon is
necessary to achieve compliance with the conditions of the permit.
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2. The permittee shall develop and maintain at the facility a complete Operations and
Maintenance Manual for the waste treatment facilities. The manual shall be made available
for on-site review during normal working hours. The manual shall contain operation and
maintenance instructions for all equipment and appurtenances associated with the waste
treatment facilities and land application system, if applicable. The manual shall contain a
general description of the treatment process(es), the operational procedures to ‘meet the
requirements of E.1 above, and the corrective action to be taken should operating difficulties
be encountered. '

3. The permittee shall provide for the performance of daily treatment facility inspections by a
certified operator of the appropriate grade as defined in the permit To Construct to be issued
by the Department. The Department may make exceptions to the daily operator requirement
in accordance with R.61-9.122.41(e)(3)(ii). The inspections shall include, but should not
necessarily be limited to, areas which require visual observation to determine efficient
operation and for which immediate cofrective measures. can be taken using the O & M
manual as:-a guide. All inspections shall be recorded and shall include the date, time, and
name of the person making the inspection, corrective measures taken, and routine equipment
maintenance, repair, or replacement performed. The permittee shall maintain all records of
inspections at the permitted facility as required by the permit, and the records shall be made
available for on-site rev'iew during normal working hours. .

* 4. There shall be no discharge of floating sohds or vrsrble foam in other than trace amounts, nor

shall the effluent cause a v1s1ble sheen on the receiving waters. :

5. The WET requirements for the chronic toxicity test:

a. A Ceriodaphnia dubia three brood chronic toxicity test shall be conducted at the
- frequency stated in Part IIL.B, Effluent Toxicity Limitations and Monitoring
Requirements, using the following test concentrations: 0% (contrel), 8%, 17.4%

. (CTC), 35%, 50% and 100% effluent. The permittee may add additional test
cencentrations without prior authorization from the Department provided that the test
begins with at least 10 replicates in each concentration and all data is used to
determme permit compliance. :

b. The test shall be conducted wusing EPA Method 1002.0 in accordance with -
“Short-Term Methods for Estimating Chronic Toxicity of Effluents and Recervmg_
Waters to Freshwater Orgamsms > EPA/821/R—02/013 (October 2002)

<. The permittee shall use the linear interpolation method described in “Short-Term
Methods for Estimating Chronic Toxicity of Effluents and Recelvmg Waters to
Freshwater Organisms,” EPA/821/R-02/013 (October 2002), Appendix M to estimate
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the percent effect on survival and reproductlon at the CTC accordmg to the equations. ' | -
ind below. . '
d. The linear interpolation estimate of percent effect is {1 - MAC;—“-) *100 if the CTC'is.a
i\ | . -
tested concentration. Otherwise, it.is

MJ+1— i

MJ MJ *C_l +M.I+'l _MJ *CTCI]

- CGu-G m ~Cy 1*100.
M, [

The pérmiittee shall report the percent effect on both Ceriodaphnia dubia survival and
reproduction at the CTC. Overall percent effect is the greater of the percent effect on -
survival and reproduction. The permittee shall also- report. the IC;s and, using the
same test data, the 48-hour chronic LCso :

e. A testshall be invalidated if any part of Method 1002.0 is not followed or if the
. laboratory is not certified at the time the test is conducted:

f.  All valid toxicity test results shall be submitted to the Department. In addition,
results from all invalid tests must be appended to the valid toxicity results, including
lab control data. The permittee has sole responsibility for scheduling toxicity tests so

a8 to-ensure there is sufficient opportunity to-complete and report the required- number
of valid test results for each monitoring period.

g. The permittee is responsible. for reporting a valid test during each monitoring period.

 However, the Department acknowledges that invalid tests may occur. All of the

following conditions must be satisfied for the permittee to be in compliance with

Whole Effluent Toxicity (WET) testing requirements for a particular momtormg
period when a valid test was not.obtained.

(1) A minimum of three (3) tests have been conducted which were invalid in
accordance with Special Condition 5.¢ above

(2) The data and results. of all invalid tests are attached to the sample report;

(3), At least one additional Stafejcertiﬁed laboratory is used after two (2)-consecutive
~ invalid tests were determined by the first laboratory. The name(s) and lab .
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certification number(s) of the addltlonal lab(s) shall be reported with the sample
 results report; and : _
(4) A valid test was reported durmg each of the previous three reporting perieds.

If these conditions are satisfied, the permittee may enter “H” on the sample results

~ page and add the statement that “H indicates invalid tests.”

6. The WET requirements for the acute toxicity test:

a.

A 48-hour static acute toxicity test shall'be conducted at the frequency stated in Part

11.B Effluent Toxicity Limitations and Menitoring Requirements using a control and |

the acute test concentration (ATC) of 35.5%. The test shall be conducted: using

Ceriodaphnia dubia as the test organism using EPA Method 2002.0 in accordance

with “Methods for Measuring the Acute Toxicity of Effluents to Freshwater and
Marine Organisms,” EPA 821/R-02/012 (October 2002) The test shall be conducted

- at 25°C +1°C.

If the test group Ceriodaphnia dubia survival is less than the control group survival at -
the 0.05a level of a lefi-tailed Eishe’r’s exact test, the test shall be deemed a failure.

The permittee must report’ whether the test passes.or r fails at the specified ATC. If

‘more than one test is performed during & monitoring penod (including tests from split

samples), the worst case result shall be reported.

A test shall be invalidated if any part of Method 20020 is not followed or 1f the
laboratory is not certlﬁed at the time the test is conducted.

. All vahd toxicity test resulfs shall be submitted. In additien, results from all invalid

tests must be reported including lab centrol data. The permittee has sole responsibility

for scheduling toxicity tests so as to ensure there is sufficient opportunity to complete.

and report the required number of valid test results for each monitoring period.

The permittee is responsible for reporting a valid test during each mohjtoning period.
However, the Department acknowledges that invalid tests may occur. All of the
following conditions must be satisfied for the permittee to be in compliance with

" Whole Effluent Toxicity (WET) testing requirements for a particular menitoring
. period when a va11d test was not obtained. :
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7.

(1) A minimum of five (5) tests have been conducted which were invalid in
accordance with Part 6.a. above;

(2) The data and results of all invalid tests are reported;

(3) At least one additional State-certified laboratory is used after two (2) consecutive
invalid tests were determined by the first laboratory. The name(s) and lab
certification number(s) of the additional lab(s) shall be reported and

@ A vahd test was reported during each of the previous three reportmg periods.

If _thes'e:condltlons are satisfied, the permittee may enter “H” in the report and add the
statement that “H indicates invalid tests.”

The permittee shall maintain an all weather access road to the wastewater treatment plant,
land application areas, and appurtenances at all times.

All waste oil and solid and hazardous waste shall be dispesed of in accordance with the rules .
and regulatrons of SCDHEC's Bureau of Land and Waste Management.

'The permittee 'shall monitor all parameters -consistent with conditions. established by this "

permit on the st Monday of every calendar month in which sampling is required, unless

otherwise approved by this Department. If this day falls on a holiday, sampling shall be - -
- conducted on the next business day. If no discharge occurs on this day, the permittee shall
“collect an effluent sample during the reporting period on a day when there is.a discharge or
‘report “no discharge” for the - repomng period for all parameters. Additional monitoring as

necessary to meet the frequency requirements of this' permit shall be performed by the-

: _permlttee

10,

A'ppro'priate flow measurement devices and methods consistent with accepted scientific

practices shall be present and used to ensure the accuracy and reliability of measurements of °

~ the volume of monitored discharges. The devices shall be installed, calibrated and

maintained to ensure that the accuracy of the measurements are consistent with the accepted

- capability of that type of device. Devices selected shall be capable of measuring flows with a

maximum deviation of less than 10% from the true discharge rates throughout the range of

-expected discharge volumes. The primary flow dev1ce where required, must be accessible to

the use: .of a continuous flow recorder.

- 11. The permjttee shall update and maintain a Best Management Practices (BMP) plan to
- identify and control the discharge of significant amounts of oils and the hazardous and toxic
. substances listed in 40 CFR Part 117 and Tables IT and I of Appendix P to 40 CFR Part
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122. The -plan shall include a listing of all potential sources of spills or leaks of these
materials, a method for containment, a description of training, 'inspection and security
procedures, and emergency response measures to be taken. in the event of a discharge to

“surface waters or plans and/or procedures which constitute an equivalent BMP. Sources. of

- such discharges may include materials storage areas; in-plant transfer, process and material
handling areas; loading and unloading operations; plant site runoff; and sludge and waste
disposal areas. The BMP plan shall be developed in accordance with good engineering
practices, shall be documented in narrative form, and shall include any necessary plot plans,

_ drawings, or maps. The BMP plan shall be maintained at the plant site and shall be available:
for inspection by EPA and Department personnel.

12. Where the permit limitation Part III is. below the practical quantitation limit (PQL), the PQL
and analytical method stated below shall be considered as being in compliance with the
permit limit. Additionally, where the permit requires only monitoring and reportmg (MR) in
Part I1I, the PQL and analytrcal method stated below shall be used for reporting results.

I Parameter T Analytical Method _':! e PQL

| Polychlerinated ~ Biphenyls | |

;1L(PCBS) _ . _ EPAMothod608 | 0.50 pg/l-

13. The results of samplmg and any other reports as detailed in this letter should be sent ona
monthly basis to my attention at the following address:

SC Department of Health & Environmental Control
Bureau of Water
2600:Bull Street

- Columbia, SC, 29201

Note: Eﬂluent monitoring results obtained at the required frequency are due: postmarked
no later than the 28th day of the month following the end of the momtormg perrod

If you have any questions concerning any of the requirements in th1s letter, please call me at
(803) 898- 4235 or e-mail me at swvgercw(a)dhec SC.EOV.
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Sincerely,

Butch Swygert

Environmental Engineer Associate
Industrial Wastewater Permitting Section

cc(via e-mail): Eric Kim, SCDHEC, Region 2/Greenville EQC DlStl’lCt Ofﬁce
Chuck Williams, SCDHEC, BL&WM '
John McCain, SCDHEC, BL&WM
Grace Roster, ARCADIS
Lance Kethcham, ARCADIS
Jeff Barry, ARCADIS
Danielle Amber, ARCADIS
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Isco Avalanche® Multi-bottle,
Refrigerated Portable Sampler

Multi-function sampling and data
logging with dual-power cooling

Avalanche® is based on Isco’s industry-leading
6712 controller. You get all the advanced
control, data logging, and communication
features of the 6712, with cooling from either
AC or battery power.

Bottle options include 5- and 2.5 gallon
composites as well as 4 x 1-gallon and
14 x 950 ml sequentials.
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A 12V deep-cycle battery delivers 48 hours -

or more- of refrigeration. The power-saving
cooling system remains on standby until the first
sample is drawn, and only then switches on to
preserve the collected samples for pickup. Applications

Optional mobility kit includes pneumatic tires
for ease of transport over rough terrain, and
a convenient battery platform.

Available routines include: pause-and-resume ¢ Stormwater runoff compliance
for intermittent-discharge flow monitoring;

sampler pacing by time, non-uniform time, flow
or external event; and random interval sample ¢ Enforcement monitoring
collection.

¢ TMDL and watershed monitoring

¢ Advanced sampling combined with data

logging and communications for flow,
Standard Features rainfall, and water quality parameters.

¢ Standard and extended programming keeps
setup simple when you don't need advanced
features.

¢ NEMA 4x, 6 (IP67) controller enclosure.

=0 Avalanche Cooling Performance

¢ SDI-12 interface provides “plug and play”
connection with multi-parameter water-
quality sondes and other compatible
devices.

¢ 512kB memory gives you great flexibility
for logging environmental data.

¢ Sample delivery at the EPA-recommended
velocity of 2 ft/sec. at head heights up to

0 20 0o @00 00 1000
26 feet. Mirutes past st sample
N [:M'ﬂ —Bottls2 ——Bottigd —Bottit —Bottled - Bottle10 — Bottle12 -—-—ml‘l
¢ Patented pump revolution counter ensures
accurate sample volumes - and tells you Isco temperature control technology accurately preserves samples
when tubing should be replaced. at 3°C — even under difficult conditions shown above (40°C ambient,

20°C sample temperature).




Spectf cations

Isco Avalanche Sampler

Size (H x W xD): 305 x 14 x 24iinches (78 x36 x 60.cm) Wolght: ) ' 13bs. 59kg) o :i

_ Weight: | _Dry, less batiery - 76 1bs (35 kg) © She(HxWxD) 103x125x 0inches (28x31.7x25.4cm) ||

Bottle configurations: |  5-gallon,poly bottie Operational: hmpemtum 32° to 120°F-(0°t0 49°C) ‘ |

' 2.5-gallon glass bottle configuration Enclosure rating: NEMA 4X; 6/(IP67) ‘
~ 2.5-gallon poly bottle configuration Program memory: Non-volatie ROM:

 1-gallon poly botle configuration (4 bottes Flow meter signal Input: | 5 to 15.voltDC pulse or.25 milisecondisolated |

- 950 ml poly bottle configuration (14ibotties) contact closure. :

Power Requirements; | 12V oC {Suppliediby battary or AC.power
: - mnverter )

Liquid presence detector:| Non-wetted, non-conductive sensor detects when
liquid sample reaches the pump to automatically]
compensate for changes in head'heights.

Ordering Information
Note: Botitle configuration, suction line, and strainer must be

ordered separately. 12 VDC operation requires external battery.
Contact. Isco or your. lsco Representanve for.complete information.

" No. of composite samples:| Programmable from'1 to 999 samples:

Clock Accuracy: . 1 minute per.month, typical, for real ime clock
‘ !
| Software
Sariiple frequency: 1 minute to'99 hours 59 minutes, in 1 minute '
) increments. Non-tniform times:in minutes or
clock-times-1 to 9,989 flow.pulses ‘
Sampling modes: Uniform time, non-uniform.time, flow, event. (Flow
mode is-controlled by extemnal flow meter. pulses: )
Programmitile sample 10 109,990 il in 1 ml incraments
volumes:
Sample retries: If no sample Is detected, up fo 3 attempts; user
selactable i .
Rinse cycles: Automatic rinsing of suction line up to 3 rinsas for

each sample collection

Intake suction mblng |
Length | 3t099fest (1 to 30 m) '
Material ’ Vinytor Teflon . i
Inside dimension . 3/8linch (1.cm) o
Pump tublng life: | Typicatly 1,000,000 pump counts .
Maximum lift: . 2B/fest (8.5m)- ' :
TypicalRepeatability . 5 mlor £5% of the average-volume in a set
Typlcal line velocity at i
Head helght.of .
3ft (0.9m) 3.0 ft/s (0.91'm/s) 1
10L (3.1 m) 29 ft/s (0.87:m/s)
151 (4.6 m) 2.7 ft4s (0.83 m/s)

_ Program storage: 5 sampling programs -

Sampling Stop/Resume: Up to24 real time/date sample stop/resume
commands

Controller dlagnostics: Tests for RAM, ROM, pump, display, and distributor

" Description s Part Number
' lsco Avalanche Sampler " §8-2070-003
{(115-230 VAC/12V DC):Includes.controller,
distributor arm, instruction manual, pocket
gulde. Standard power cord." e _
5-gallon poly bottle .| “es-2070-008
. 2.5-gallon glass bottle configuration 68-2970-006
. 2.5-gallon poly bottie configuration. ' 66-2970-009
1-gallon poly bottle configuration (4 bottles 68-2970-002
950 mi poly. bottle configuration (14 bottles) 66-2070-001
Mobiity Kit 68-2060-004
; Teledyne Isco, Inc.
! 4700 Superior Street
Lincoln NE 68504 USA

Phone: (402) 464-0231

USA and Canada: (800) 228-4373
‘M’G (1§ ‘i&. Prol-ed l{’ Fax: (402) 465-3022

'E-Mail: iscoinfo@teledyne.com
Internet: www.isco.com:

Isco resarves the right to change specifications without notice.
©€2007 Teledyne'lsco, Inc. « L-1128 « 1/07

Avelanche Integrated Monitoring
Plow, Reinfill & Weinr!
-— -_—
[PATYY 19 v&qpﬂm u-uauuo Total Flooy GAB00 g
-] -
[ L] 00 Qimgy hi)

10 Gep 2003 2AO/2000 120000 AM - 0N L2000 $20000 AM

The Avalanche controller is a powerful SDI-12 data logger,
designed to work directly with Isco’s advanced Flowlink®
Software.

Data for flow, rainfall, and water quality can be transferred
Jrom the Avalanche controller into a Flowlink-equipped PC
in three ways: via cable connection, via Isco’s 2102 Wireless
Communication System, or by phone, using Avalanche's
optional built-in modem

Flowlink Software lets you quickly retrieve, import, compare,
and analyze data, generate charts and graphs,and create
comprehensive reporis.
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SOP: 24-Hour Runtime _

ARCADIS

L .Scop'e and. Application

This’ Standa'rd!_Ope'ra'ting IProcedure (SOP) applies to the ‘collection of water treatment
plant discharge composite samples, using an ISCO sampler. A 24-hour runtime

-composite sample of the discharge from the water treatment plant will be collected

weekly.
.  Personnel Qualifications -

Field personnel, trained in the use of an 1ISCO sampler, will collect the- composite
samples. All field' personnel are required to take a 40-hour Occupational Safety and
Health Administration (OSHA) Hazardous Waste ‘Operations tralning course and annual
refresher courses, and participate - in a medical monitoring pfegram prier to .engaging in

‘any field collection activities as required in 29 CFR. 1910.120. Additionally, field

personnel will be under the direct supervision of qualified professmnals who are
experienced in performing the tasks required for sample collection.

Hi. Equlpme’nt--'Lis't

Equlpment needed to collect water treatment plant dlscharge composite samples
includes:

o ISCO safﬁpler (ISCO Avalanche: Multi-bottle _Sampler.-or-equivalent)

o At least four 1-ga|lon glass, pre-cleaned sample collectlon vessels (designed for
specific 'ISCO sampler) '

. 'Battery power source for ISCO sampler
¢ Disposable gloves

¢ :Sample contalners (two' 1 Ilter amber glass bottles w1th Teﬂon®-||ned Ilids from
Iaboratory) :

. Pla_stlc (polyethylene)'resealeble food storage bags
* Plastic (polyethylene) trash bags

e Dedicated Toflon® suction.line

GAChents\S: Creek ion\12 Dredge C:
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. ;D_e'dicated,; clean cooler with ice.

« Box or container for transport of used sample collection vessel

¢ Field notebook

.« Chain of custody forms-

- Labels for sample containers

e Permanent marker-

V. Cautions

Sample containers should be packed on ice and ‘stored in a cool, shaded place to

maintain a sample temperature of approximately 4 C, if possible. Ice must be double- -

‘bagged to prevent leaks. :Sample containers should be stored ‘inside sealable _pla_stic

bags to prevent interference from -external sources should a: container break during

transit. ' o

V. ' Health and Safety Considerations ' _ ' .

Health and safety Issues are addressed in the site Health and Safety Plan.

VI. Procedures

The ISCO. sampler will be éperéfed according to the proéedures contained in the

~ operating manual. The procedure for collecting the composite samples is- summarized

below: '

1. Complete project and sample location information.

2. . Put oma new pairof disposable gloves.

3.  Connect the battery to the ISCO sampler in, connect the dedicated Teflon® suction
'line to the pump tubing and the sampl'(_a. tap, open the: sample tap and: tum the

sampler on.

4,  Verify that the refrigerator is-set to 4°C.

64T AbérgeATwelvemils Craek 5or\12 Dradge Consiruction F T itori - 2¢:Howr C. g SOF doc
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SOP: 24-Hour Runtime
Composite Sampling

Make sure the: ISCO sampler is programmed to collect a 24-hour runtime compasite

5.
sample with a sample collection frequency of -one discrete volume of sample per
hour.

6. Retumn to the'sample station 24 hours later.
Put on a.new pair of disposable gloves.

8.  Turn off the sampl'er.
'Remo.ve. the sample .collection vess-e'lI fromthe ISCO sampler.

10. Transfer the_ composite sample to the appropriate sample containers (L.e., two 1-liter
amber glass bottles with Teﬂon®-llned lids).

" 11. Affix a label to each sample container and record the following information on the
label: - date and time of sample retrieval, sample: identification, and analysis method.
‘Note:

. 12. Seal the sample contalner_é in resealable plastic ‘bags; label the bags with data,
time, and sample identification; and place the bags:in the cooler with ice.

1'-53. Complete the-chain-of custody form in accordance with the speciﬁcations.

14. Place the used sample oollectron vessel in a separate container for dellvery to the:
laboratory for- cleamng

15. Pitona wne'w.-pair of'-disposable gloves.

16. Place a clean sample collection vessel (pre—cleanedl by the laboratery) in the ISCO
sampler _

17. Un_plug'the ISCO sampler from the battery.

VIl Calibration and Maintenance

Calibration -of the ISCO Avalanche Multi-bottle Sampler Is necessary to -provide sample
volume accuracy and should occeur prior to each.use. Calibration will'be noted in the field:

Gicl ile Creek R 12 Dradge Constniction Ptisse\Waler Trectmani Monitoring\Attachmerit C - 24-Hiur Composi ing SOP.doc:
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notebook. The specific steps to calibrate the ISCO sampler are presentéd in the
installation and operation guide. ]
‘Maintenance of the iiSCO sampler includes both routine and preventativ_é- maintenance.
General maintenance iprocedures are provided hereln and: are detailed iin. the installation
and:operation guide. -

Routine maintenance procedures include:

e Clean the interior and exterior of the refngerator the controller, bottles, strainer, and
tubing.

" e Clean the condenser coil:and surrounding areas annually.

e Follow the cleaning protocols for priority. pollutants and critical sampllng This .
procedure is detailed below.

e Replace the pump tube when the: display shows -a warning: at '500,000. pump counts
or-when inspection reveals any cracks or defects.

¢ Replace the dedicated Teflon® suction line:on-an annual basis.
Preventative maintenance 'includes:

« Replace the internal desiccant when the internal case humidity exceeds 30%. The
internal case humidity is shown.on the indicator visible through the front panel label:
(the indicator turns pink or white when the humldity. level exceeds the ;prlnted value).

_ If expetiencing problems with the sampler contact Teledyne ISCO's Repair Service
Department at (402) 464-0231. :

VIll. Decontamination of Equipment

" The equipment cleaning procedures described 'herein include pre-field, in-field, and post-
field cleaning of sampling equipment, which will be conducted: at an: established:
o equipment. decontamination area (EDA) onsite; (as appropriate). Cleanlng procedures for

) sampling equipment v_vrll ‘be monitored: by collecting field blank samples.as specifiediin the
applicable workiplan..

GGl A ile Croek ion12 Dradge ¢ nitoring\Aftact € - 24-Hour Com hg SOP.doc .



SOP: ‘24-Hour Runtime
Composite Sampling

ARCADIS

~The following materials, as required, will be avallable during field. cleaning procedures:

e 'Health and safety equipment, as required in the site Health-and Safety Plan including
‘personal protective equipment (PPE) '

Distilled/deionized water

'Nonphosphate-detergemt'

- Tap water

Appropriate. cleaning - solvent (e.g., hydmchlbfic acid [HCI]. nitric acid [HNO3]},
‘hexane, acetone, isopropanol, methanol)

Rinsate collection plastic containers

Plastic overpack drum

Brushes

Plastic sheeting

Aluminum:foil

'Large heavy-ddty garbage bags

Sbray!bottles

- Resealable-type bags

- Handiwipes

Field notebook

_ .E_nsure- to rinse -equipment thoroughly and allow the eduipm‘ent to dry before reuse or
storage to prevent introducingisolvent into sample medium. '

Review the material safety data sheets (MSDSs) for -the' solvents to be used In'. the
decontamination. Avoid- use of spray bottles to apply solvent on equipment to minimize

Gic AbergenTw Creék Retorationt12 Dredga C F T C - 24-Hour C i SOP.doc
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potential for introducing vapors into breathing zone. Work iin' a well-ventilated area and
stand upwind while app_lying solvent to equipment diring the decontamination process.
Application of solvent to the equipment will be: completed in a. manner that minimizes
potential for exposure to workers. Follow health and safety procedures outlined in the
HASP

A designated area will be established to clean sampling equipment in the field prior to and
between sample collection. Equipment cleaning areas will be $et up. within or adjacent to
the specific work area.

_ The manufacturer suggesfs the use of decontamination protocols used in. National
Pollutant Discharge Elimination System (NPDES) compliance monitoring, as described
below: ' '

o Glass Sample Bottles
1. One spectro-grade acetone finse.,
2. Dishwasher cycle (wash and tap water r_lhse, no detergent).
3. Acid wash with atleast 20% HCI.
4. Dishwasher cycle (wash and tap water rinse, no-detergent).
5. Replace.in covered Teledyne ISCO bases. _

o Teflon® Suction Line

1. Rinse twice wi_th spectro-grade acetone.

2. Rinse thoroughly with. hot tap water ‘using a brush if posslble fo remove
particulate matter and surface film.

3. Rlnse thoroughly three times with tap water.
- 4. Acid'wash wcth at least 20% HCL.

- 5. Rinse .thoroughly three times with tap water.

GACtent = ite Crook R 12 Dradgo C son Phas Treatr ot henent C - 24-Hour Composite Sampling BOP.doc
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9.

SOP: 24-Hour Runtime
Composite Sampling

Rinse thoroughly three times with: distilled water.
Rinse thoroughly with petraleum ether and dry by jpulling air through-the line. -

Dry overnight in a warm oven (use an oven:temperature.of lower than 150 F), if
possible.

Cap ends with aluminum foil.

o Pump Tubes

1,'

3.

4.

. Rinse by pumping hot tap water through the tube for.atleast 2 rhl'nutes.

Acid wash the tube by pumplng at least a 20% solution of HCI through the tube -
for atlleast 2 minutes.

‘RinSe‘-bylpump'i'ng hot tap water through the tube for at least 2 minutes. ' o

iRinse by pumping distilled water through the tube for at I__e'.ast 2 minutes.-

IX. Waste Management -

~ Waste generated during retrieval of the:composite éamples and during decontamination,

such as disposable gloves and other expendables, will be placed ln labeled 55-gallon-
drums onsite.

X

Data Recdrdlhg .ahdi-Mana'gemehi

_ Equipment cleaning and _decohtaminatibn will be noted inthe field notebook: An

inventory of the solvents brought onsite and used and aremo\t_ed from the- site will ‘be
maintained in the files. ‘Containers with .decontamination fluids wilibe Iabeled. S

| Quality Assurance

Field QA/QC samples to be collected are eqmprnent rinse blarik samples, field: duplicates, -
and:matrix spike: samples. Matrix spike samples and field duplicates will be prepared by
ﬂlllng additional appropriately marked contalners Equrpment blank samples will be
prepared as follows: | : )

GACHi
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SOP: 24-Hour Runtime
Composite Sampling

Put.on new disposable gloves.

Place a clean Sample-collection vessel in.the ISCO Sampler.

: Siowly pour distllled water into the sampler intake. and! fill enough of the sample

callection vessel to provide sufficient sample volume to fill the sample container.

When nearly full, remove the éample collection vessel and distribute !tofapprop_riat_ely-

. labeled sample container.

After collecﬁon. handle equipment blank sample in 2 manner that is consistent with all
other-environmental samples. '

After preparing the equipmeht blank sample, the sample collection vessel may be
reused to collect processing facility discharge-samples without cleaning.

e Croek R ioM12 Dredge C: on P T o C - 24-Hour G i SOP doc
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SOP: Collection of Grab
Samples from Facility

ARCADIS . | | . ‘Discharge

. Scope and Application

This Standard Operating Procedure (SOP) applies to the collection of water treatment
plant effiuent discharge grab samples, via a tap in the discharge line, for various required
analyses, and pH measurements during water, treatment plant operation. The: parameteré
that will.be monitored weekly are listed below:

e pH

e Acute Toxicity Testing

Il. Personnel Qualifications

Field personnel, trained in grab sampling procedures, will collect the grab samples. All
field personnel are required to take a 40-hour Occupational Safety and Health
Administration (OSHA) Hazardous Waste Operations (HAZWOPER) training course and
annual refresher courses, and- particlpate in a medical monitoring program prior to
engaging In -any field collection activities as required in 29'CFR 1910.120. Additionally,
field personnel will be under_the direct supervision of qualified professionals who are
experienced in performing the tasks required for sample collection.

N, Equipment List

Equipment:.needed:to collect processing facllity discharge grab samples: includes:

Health and:safety equipment

o pHmeters

* Glass sample containers

. Standérd‘) solutions for calibration
o Extra batterles for the pH meter

» Disposable non-talc gloves ' ' .

+ Pre-preserved sample containers

GACi 2 ile Crask ionA12 Dredge C ion F T i D - Collection of Grab SOP.doc- ’
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e | Plastic -(polyethyle_n_é) weseal'abie food storage bags
« Polyethylene wrap |

 Distilled water

) e Dedicated; clean cooler with:ice

'« Field notebook and forms

o Chain of custody forms

« Labels for sample containers.

. sPenpanent marker

V. Cautions

Discharge

‘Potential sources-of trace metals contamination during sampling include me;tallic or metal-
containing ‘sampling. equipment, containers, personal protective equnpment (PPE)

reagent water, and! Improperly cleaned. and stored-equipment.

.. Sample containers: shou"l'd‘ be packed on ice. and stored in a cool, shaded place to :
- maintain a sample temperature of approximately 4. C, if possible. ilce must be double-
bagged to prevent leaks. Sample containers should be stored inside sealable plastic
bags to prevent interference from .external sources should a container break dunng

transit.

V. Procedures for Collecting Aéute-Toxlclty Grab Samples

The procedure for ooliéctlng the:acute fi)xicity gfab sampies is described below: .
1 Comﬁlate pfojecf and sample 'it:)catléng infonﬁation. '

2. Pﬁ_t-on anew pa';irjof disposable gloves.

3.  Fill appropriate sample contaiher:from}t_hé-g[ab sample tép in discharge line.

GACH 5 p\Twétvemite Cresk Reitoration\12 Dredge C ion F Treatn konng) 1D - Collection of Grab 80P.doc
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4, Affix a label to each sample container and record the following: infbrmation (on the
label: date and time of sample retrieval, sample iidentification, and analysis
.method/parameter. Note: the sample identification is “Water Treatment Plant
Effluent Discharge.” o - '

5.  Seal each sample container in a resealable plastic bag; label the bags with dat’é,
time, and sample identification; and place the bags in. the cooler ‘with ice if

necessary.

6. Repeat Steps 2 through 5 as necessary to collect a volume _sufﬁciént to fill all of the
required sample containers. . ' '

7.  Complete the.chain of custody form.
V.I. Procedure for Collecting Samples for Field Parameters

The procedure for collecting the grab samples for measurement of field parameters is
described below. :

1. Complete Water Treatment Plant Effluent'Discharge form. .

2. Puton a new pair of disposable gloves.

3. Open sample tap and fill glass jar with adequate sample volume.

-4, Measure pH. Two readings will be made- and the average will be recorded in the'

field: notebook and:on:the form.
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1. Background

Schlumberger Technology Corpomtion -owns.and operates the Sangamo
Weston/Twelvemile Creek/Lake Hartwell PCB Contamination Superfund Site,
Sediment Management! Unit (SMU) for the permanent storage.of sediment from the
removal of Woodside I and Woodside [l dams.

\cients\achiomt 1 i and post-closisre cars plarfrwvised fiaf0711011214_rovised fnel closurs and post-
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2. Closure

‘Operators of Class:3 landfills must install:a final cover system that'is designed to
~ minirnize infiltration and erosion. The final cover system for the: SMU will be the
prescribed cap described:in Regulation 61-107.19, SWM: Solid Waste Landfilis and
StructuraliFill; dated May 23, 2008, published by the South Carolina:Department of
Health and Environmental Control.(DHEC).

ifhe regulatlons require.that.the lﬁnal cover system for aClass 3: Iandﬁll be designed
and constructed to:

1. Have a permeability less than or equal to the:permeability of any bottom liner
system or natural subsoﬂs present, or a permeability no-greaterthan 1 x 10 7
oentlmeters per second: (cm/sec), whichever is less.

2. Mlnimize)inﬁlh'ationxmrough theclesed SMU 'byuthe use of an.infiltration
(bridging) layer that contains a minimum 18 inches of earthen-material.

3 - Minimi'ze-'»emsion-of the finalicoverby the('us_eof.an erosion: layer that contains a
minimum 24-inches of earthen materialithat s capable of sustalninginative plant
growth. .

The final cap at the SMU'will consist of a minimum of 18:inch bridging layer of
compacted material,.a geosynethic.clay layer- (GCL), a 40'mil LLDPE liner, a
geocomposlte drainage layer, and.a:24-inch thick erosion iayer. The material for the
bridging layer-will be selscted from the:sediment for liner system support ar from:an.on-
site borrow area. The erosion layer will be 24-inch thick of vegetative layer that will be
capable of sustaining plant growth. The.maximum slope of the waste gradeswill not

- exceed:33 percent. The finished:grade of the final cap willibe between.3-5% on top
slopes and side slopes will not exceed 33%, in accordance with R.61-107.19PartV,
Subpart F, Section 258.60. Drawings for the closure ‘of the SMU are provided in

Appendix A.
~ 21 Estimate of Largest-Amé Réﬁul'rlng Cover
The area of the limits.of sediment within the SMU Is approximately 12 acres. Noiportion

of the SMU'has been closed as of January 2010. The entire SMU willl be:closed:in one
oonstrucﬂon event currently scheduled: for the fall.of 2010

P \ aeek 1 o and post-closure cars planyevised (inei\0711011214_revised final closure and post-
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2.2 Estimate of Maximumilnventory of Waste on Site

The Soil Management Unit is cummently under construction and will be filled with

sediment dredged from Woodside | and Woodside li:impoundments, along with excess
dam demolition.material. The current estimated volume of sediment to be dredged:from
Woodside | and Woodside 1l impoundmerits is 500,000 cy. Closure activities:will start
once select materials from the dam demolition have:been piaced in the:soil

management unit. Once the'SMU is closed, a summary:report will be prepared,

including an estimate of the. quantity of sediment contained in the SMU on site. The
report will. be submitted'to DHEC and-placed:in the landfill operating record:

2.3 Property Identification

Upon final closdre of the entire area, Schiumberger Technology Corporation will
_prepare an accurate legal.description of the property and the. SMU boundaries. This
information will be recorded-on the property deed in the Pickens County Courthouse.
Confirmation that this has:been accomplished will be submitted to the Director of
DHEC along:with Notice of Final Closure.

2.4 Final'Cover

Soil for final cover will be:obtained from the site. Grading will- be completed:to minimize
run-on and runoff. The final:.cover will be:constructed and tested in accordance with the
* Quality Assurance/Quality Control (QA/QC) section. of this:report.

2.5 Grassing Schedule

Vegetation will be. planted on the ﬁhal cover material for erosion control purposes. The
components-of the: vegetative cover in waste areas will be:as follows:

Fertilizer : 10-10-10-at 1,000:Ibs/acre

Lime 3,000:Ibs/acre

oreek 1 smi i 0 iumdunmmwmmzu_mmmmm .
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Table 1 —Seeding Schedule

Closure a_nc'i Post-
Closure Care Plan

Permarient ‘

Al 1 -8/14 Common Bermuda (hulled) | 30
Al . 3/1-8/14 ! Weeping»Loveg_ras_s 110
CAll ) ] o 3/1 -84 B _ Sericea Lta_spedeza (unscarified) : 1 50

Temporary - _

Al 8/15 - 2/28 ' Common Bermuda:(unhulled) o a0

Al 8/15 - 2128 'Weeping Lovegrass o |10
Al 8/15 - 2/28 Sericea Lespedeza (unhulled, unscarified) | 80
Al | 8Ms5-228 ' Reseeding Crimsan Clover 20

Al 815 — 2/28 Rye Grain ' 20

Mulch fiber or straw will be used.as needed after seeding. Seeding efforts maybe
modified and will be continued'until.an acceptable standllof:_grass i obtained on the

- disturbed areas. Seading will be completed in the fall to the extent practical to obtain
the maxinum germiination rate. :

2.6 Equipment Needed'

. Final cover will be placed with standard earth-moving eqiiipment, e.g., bulldozer and
- scraper. A vibrating roller willibe used-to-compact the soilito. meet permeability
standards as descfibed:previously. ' - .

2.7 Erosion and'SedimentationControi

. Erosion will'be oonlrolled*pﬂniarily with vegetation. Within orié month of final cover
“ placement, Schlumberger Technology Corporation will grass the'SMU in accordance
with the seeding schedule in Table 1. . o

Until the grass is established, erosion-will be controlled: with silt fencing, temporary
sediment traps, and sediment ponds, as-required. Silt fencing will be installed at the
toes of slbpes_ér’ound-the perimeter of the SMUJ without established vegetation as
needed, and diversion dikes will:be constructed at the tops.of slopes. Onice vegetation

ionk1 t 1 post-closians care planvevesed 6nef0711011214_fevised final closure and post-
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is established; temporary sedlment traps, sediment.ponds,:and: sIlt fence W|Il be
removedlso that dralnage from the. SMU is not impeded. .

* - 2.8 Closure Sc_hedule

' The SMU will be closed in-a smgle phase Table 2 'llsts the steps involvedin: closlng the

phases.of: the SMU

. Table,z '—.-CIosufe Schedule

 NotiyiDepartmentNOIto Clase SMU Has. | [
Been:Placed'in Operating Record - =

fi'Begin:Closure Constriction . 1

Construct Surface Water: Management 1
Structures |

- Prepare Subgrade '

m

29 Construc'tion;duallty Assurance (CQA)' Requirements

The final cover placement:of the SMU-will consis't'of a bringnQ layer, a: geosynethic

cover, system-(geosynetic clay layer{GCL), a 40 mil! LLDPE liner, a. geocomposite:

drainage- Iayer) and:an erosion layer capable of sustalnlng native. plant gmwth

" The followlngidescribes the testing requlrements for the plaoement of: the bndging Iayer' .

and erosmn’layer
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Borrow Matarial Testing ' _ - o

'Various tests:will be conducted on any new borrow soils, if required, to determine the
suitability of the material.and to identify the relationship between moisture content and. _
compactive effort for the selected.material. The test results will:be submitted to.the |
-engineer for review. Only borrow material meeting the requirements will be.approved

for use in the:project. Bomow materiall will not be transported until approved by the:
.angineer. The soil: material will be fine-grained material suitable for the:construction of

the final cap system. The material will:be primarily clay- and silt-sized particles-with the
limited particle ranging up to 3.inches. The material-will not have any vegetation,

debris, sticks, deleterious material, or chemicalicontamination.

~The material-will be-tested using the standards and methods described in Table 3.
‘Bridging Layer

The bridgingilayer will:be placed immediately above the:sampling sediment of the
landfill. The 18-inch bridginglayer of the SMU cap will be formed entirely of the select
sediment:materials that meet soll specifications. The materialiwill be placed:in.a
maximum of 8-inch pre-compacted lifts and will be free.of.organic and foreign material.
It will be free-of rocks and particles 3 inches or largerin diameter. Before proceeding
with the next lift, each lift will' be compacted to a minimum 90:percent standard Proctor
at a maximum post-compaction thickness of 6.inches. Before: proceeding with the next
litt, the surfaoe of the previous lift will:be roughened with on-site equipment and wetted
slightly to improve:bonding -between lifts. Surface wetting and roughening will be
accomplished without comproniising the overalliintegrity of the previous in-placae lift.
The finished:grade of the final cap will be between 3-5% on topslopes and side slopes
will not-exceed 33% in awordanoe with R.61-107.19,Part V, Subpart F, Section
258.60: :

~ The contractor will provide moisture control.as required to prevent desiccation cracking
of the cap material. The final lift:may'be overbuilt by several inches to provide
a_ddltional-moi,s_thra control, and the excess material may be bladed off to final grade
just:before the-cap is installed provided the infiltration layer meets the requirements
listed in this manual. QA/QC testing will be performed during placement of the bndgmg
~ layer accordingito theirequirements outliried in Table 3.

'_ ¥ 1 0 mmmmWM7|1M|!M;midl‘iﬁmmmﬂé
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Table:3 _—:'FlnaI!Cons't,ructe_d Brid'ging:Layef Testing Requirements

“Densﬂy — Nuclear, Sand Cone*, or | ] i ] - | 2 90% Standard Proctor
Drive-Cylinder (ASTM:D-2922, ASTM |,
D-1566, and ASTM.D-2937) ;

| Water Content (ASTM D-2216) 7 4/acreflift (minimum +/- 3% Optimum

| (ASTM D-3017 orASTM'D4643) | Oneitest per day)
| ‘Construction Oversight - Continuous | Observation
Note:

1. The sand oone.(_ASTMlD-1'566)_ is required in the-event that the liner is to be constructed
with soils.having more-than 20% retained.oniNo. 4 sieve.

To monitor and-control'the moisture content and dry density, QA/QC activities will be
conducted: Molisture and density relationships will be: developed based on:previous test
results of the-on-site soils. A minimum of four density and moisture tests per acre per

fift performed. The top of the bridging layer will be sur\ieyed following placement,
compaction, and grading of the layer to confirm thickness elevations; and slopes.are in-
accordance withthe drawings. .

- Gaeosynethic Cover System

The Geosynethic Cover System consistsiof a GCL, a 40 mill LLDPE linerand a -

*.geacomposite- drainage layer. The GCL properties will be confirmed with the .
manufacturer’s roll-certificationitesting: The revised:specification for the GCL.in the
cover system is included in.Appendix B. The LLDPE liner will have a series.of product -
and.seam welding QA/QC procedures as outiined in the: project specifications. The
geocomposite drainage properties will be confirmed with the manufacturer’s roll
certifications. :

‘Erosion Layer

The 24-inch erosionilayer willibe constructed of material thatis capable'of sustaining
. native plant growth. The erosion layer will:be constructedimmediately on top:of the
_geocomposite:-drainage layer. Seeding, mulching, and installation-of other sail erasion
~ control measures will be accomplished as soon as practical. QNQC testmg will.be
performed durlng placement:in accordance with Table 4.

and post-closure care plarfvevised finel)711011214._ravised final clostrs and post-
closure care plan doex .
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Table 4 - QNQC Testing of the Erosion (Vegetaﬂve)_ Layer

Moisture Content.of the Soil During Placement ' VVlsuaI Qbservation
Density.of Compacted Filt . ' Visual Observation
 Grain SlzeIMaxlmum!Parhcle Size . | Visual Observahon -
Lift Thtckness : _ - L ) Measurement and'Visual Observation

Following placement.andicompaction of the erosion layer, a survey:of the layer will: be
performed to:confirm the thickness.(24.inches) of the layer. '

Acceptabiiity

After documentation and drawings have been provided, the engineer will. perform a-
'_final walking review of the site to ascertain that all phases of the project have'been
constructed according to the plans and specifications. The engineer will certify to:.the
owner and DHEC that the projectihas been completed in accordance with the
‘approved:drawings and specifications.andiwill request final acceptance.

' 2.10 Closure Certification

Upon completion. of all requiremsnts.specified to close the facility outiined!in the
closure plan, Schiumberger Technology. Corporation:will provide a:certification signed
bya professional-engineer registered:in the state of South Carolina:verifying
cpmplianoe_:with the closure requirements: A copy of all:‘Construction Quality ‘
+ Assurance test records.andidocumentation will also be;provided. This certification:will
be provided to DHEC within 90 days of the:termination.of closure activities. After DHEC
" issues final cover.approval, Schlumberger Technology Corporanon will record notatlon
to deed with the appropriate-authority.

1smu - and posi-closure care planvevised finafi0711011214_revised final cosire and post-
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3. Post-Closure

Tlhe-fla_ndﬁll will receive post-closure care as described.below for a;period of 30 years.
The facility-will be inspected at least every 90 days and after every 24-hour, 25-year
storm event. Action will be taken to repair or correct any problems.

. The:point of contact for this facility during the post;clos_urg period will be:

Mr. George Maulouf

xRogeré.-and-QalIcott

426 Fairforest -Wéy
‘Greenville, SC'29607

3.1 'Post-Closure Use of the Property

Schiumberger Technaology Corporation currently:has no plans for post-closure use:of
the SMU property. The site-willlbe maintained. as an. open-grassed'area. Other on-site
activities of Schlumberger Technology Corporafion'will:not affect the-final-cap or
ongoing monitoring activities associated with the SMU. DHEC will be.notified.of any.
change in.post-closure use of the property.

3.2 Water Quality'Monitoring Schedule

. IMonitoring and sampling willbe conducted in:accordance with the “Groundwater -
Monitoring Plan, dated March 2010. Schiumberger Tachnology Corporation will
monitor the.groundwater at the SMU quarterly for one year and semi-annually
thereafter usingifive groundwater monitoring wells. Groundwater'monitoring:data will
be submitted to DHEC:within. 30 days of reéparting.results. An-annual report will b_é
provided to summarize the monitoring results from each year. This report willbe
submitted to: DHEC following the fin&l sampling event of the-year and will include the
data from that event. ' o '

3.3 Methane:Gas:Monitoring
The sediments stored in the'SMU are not expected to-generate methane. Therefore,

no:methane collection or monitoring was designed. However, based onithe materials
‘observed during:sediment:placement contingencies mayibe applied. These could

o . croek atiork11 : ; and posticloduin care visid £nal0711011214;: revised fined closure and post:
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include a “rain flap™-type construction in theiliner that would keep rain-water out while
allowing gas to escape to the.geocomposite and vent to-a centrallocation(s).

3.4 Monitoring!Responsibility

Schiumberger Technology Corporation or its designated representative will' be .
responsible for conducting -l groundwater monitoring.. At any time the monitoring -
results indicate:exceeding of established standards orindicate a threat to human
health or the-environment, Schiumberger Technology Corporation will notify DHEC

- within five days of such determination and will provide a plan for remediation within 30
" days-of such notice. The plan will be submitted to the DHEC for.approval.

3.5 Leach Water Collection and Treatment

Leach water will be pumped from the sumpiin the celito two 10,000 gallon storage
tanks. These tanks will'be emptied into transfertrucks.and:the. leach-water taken offsite
for. treatment. The:tanks will have level sensors:and a dialing:system:to indicate when
water levels in the tanks require attention. Additionally, the system will:be constructed
within a 20-foot by '40-foot concrete pad to provide secondary containment. This pad

“will be constructed to contain approximately 10,500gallons, or approximately one-half

of the total tank storage capacity. The tanks, along with the associatedisensors and
other systems, willbe visually-inspected concumently:with other regutar onsite .
inspection andimaintenance activities. Maintenance and repairs will be performed as
necessary. : )

The-average leachate vdlu_in_e for years-1 through 30 were:détermined by a Hydrologic
Evaluation of Landfill Performance: (HELP) model run for the final.capped SMU!

‘(Appendix'C). The HELP model.estimates 300 gallons-of leachate would be generated
.on.average per year. Based on typical EPA leachate generation rate:estimates,

between approximately 100:and:200 gallons per day w_ould be appropdate‘for'mis-size

' SMU; that would generate between 36,500 gallons and 73,000 gallons per year

representing.a much more conservative estimate than the HELP model output

_' identifies. _ '

We estimated that the:obsefvedleachate generation rate may be-as high as 100,00_0
gallons per year initially with a reduction:to 10,000:gallons:per year in later. years. This

' rate:is still more-conservative than the' HELP model estimate.

.k Sork11 i A and post-closure cars planiyevised naf0711011214 ; revised final closure and post-:
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3.6 Sediment Basin; Mal_nt'enance and 6lea’:hou't

The sediment basins will'be cleaned of sediments. 'wllen the sediments reach the- -
clean-out levels as indicated on: the- sedlmentxgage in.the ponds. A dredge, clamshell
bucket or-other appropnate equlpmenl will be used to clean the ponds.

3.7 SMu -Access

Access 1o the SMU will be blocked with:a locked gate after final closure. Permanent
signs will'be po_st__ed along the:closed areas to.indicate the limits.of waste.

3.8 Routine Inspection of Vegeh'tlveIF,lnel Cover/Drainage Systems and Maintenance.

"~ Schiumberger Technology Cbrporationwilliinspect' the SMU atleast quarterly'with

monthily inspections theifirst year. The _lnspecticns willinclude the following:
1. - Check slopes for erosion. Fill and grass any rills orgullies.
2. Check down drains, storm drains and ponds for clogging or damage.’
- Check for settling; subsidence, or-erosion.of the covermaterial.
: Any deficiencies:will be:premptly oonecled,,eithelr by mpein orlreclacemen_t-, .to-malntain
“the integrity of the:final cover. Provisions will be made:to:mow the final cover
periodically during the growth season.and maintain areas. damaged by -erosion

Maintenance will also include reseeding and malntalnlng ferllllzatlon of.areas: WIth poor
-Or. NO-grass growlh ' - :

' -3 9 Closure and Post-Closure: Operatlng and Malnlenance Cosl Eatimate

Schlumberger Technology Corporahon has preparedla copy lo estlmate the yearly and
total:cost-over 30 years to monitor the site. The:cost. components include the cost to:
close:the facility-as presented'in- Sectlon 2 (Table 1) and post-clcsure activities

. dlscussed iin Secllon 3 (Tables 2 throughls) :

. The Closure and Post- Closure Operatlng and Maintenance Cost Esﬂmate Is Included
lin Appendix-D..

cresk iork1 'smu : surm and post closurs cane planivevised finafG711011214_revised final closure snd post-
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SECTION 02413

GEOSYNTHETIC CLAY LINER (GCL)

PART 1 GENERAL
l.l SECTION INCLUDES
A. The Geosynthetics Contractor shall furnish all labor, materials, equipment, tools and
appurtenances required to complete the installation of all. GCL layers as shown on the
Drawings. -
B. GCL will be installed as part of the landfill Baseliner and Final Cover Systems construction.
The following technical specifications present requirements for the manufacturing, testing,
transport, storage and installation of the GCL.
1.2.  REFERENCES
A. ASTMCI136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggreg'ates.
B. ASTM D4354 —Standard Practice for Sampling of Geosynthetics for Testing.

C. ASTM D4632 — Standard Test Method for Grab Breaking Load and Elongatlon of -
Geotextiles.

D. ASTM D4873 - Standard Guide for Identlﬁcatlon Storage and Handling of Geosynthetlc
Rolls and Samples.

“E. ASTM D5887 — Standard Test Method for Measurement of Index Flux through Saturated
Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter

" F.  ASTMD5888 — Standard Guide for Storage and Handlmg of Geosynthetic Clay Liners.
G. ASTM D589 - Standard Practice for:Quality Control of Geosynthetic Clay Liners.

H. ASTM D4643 - Standard Test Method: for Determmatlon of Water ( (Moxsture) Content of Soil
. by the Microwave Oven Method.

1 ASTM D526vl: - 'Standard 'T_est Method- for Measuring M_ass per Unit Area of Geotextiles.

J.  ASTM D5890 - Standard Test Method for Swell Index of Clay Mineral Component of

Geosynthetic Clay Liners.
K. ASTM D5891 — Standard Test Method for Fluid Loss of Clay Component of Geosynthetnc
-Clay Liners.
L. ASTM D5993 — Standard Test Method for Measurmg Mass perUnit Area of Geosynthetxc
Clay Liners.
SCHLUMBERGER TECHOLOGY CORPORATION. ' GEOSYWET-[CCLAY LINER
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. P

ASTM D6243 — Standard Test Method for Determining the Internal and Interface Shear

Resistance of Geosynthetic Clay Lmer by the Dlrect Shear Method (with the following

clarifications):

L. For interface shear test, test GCL with materials which W111 be installed above and below
the GCL (i.e., GCL/separation layer interfaces).

2. All specimens and interfaces shall be fully hydrated for at least 24 hours, undet 200 psf
normal stress..

3. Tests shall be performed at-normal loads of 1,000, 2,500, and 3,500 psf with aminimum
displacement of 2 in. '

ASTM D 6495 — Standard Guide for Acceptance Testlng Requirements for Geosynthetic Clay
Liners.

ASTM D 6496 — Standard Test Method for Determining Average Bonding_Peel Strengfh
between Top and Bottom Layers of Needle-Punched Geosynthetic Clay Liners.

ASTM D.6768 — Standard Test Method for Tensile Strength of Geosynthetlc Clay Liners.

Note' The most current version of the specified test method should be followed by the
- MANUFACTURER, Geosynthetics Contractor or authorized testing laboratory.

A.

D.

1.3 - DEFINITIONS

Minimum Value — Property value representing the lowest individual allowable result when
tested according to the specified test method. This applies to individual readings such as
thickness or for tests where only one specimen is tested for the specific parameter.

Minimum Average Value — Property value representing the lowest allowable value for the
reported average of specimens tested for the specified parameter.

Mmlmum Average Roll Value (MARYV) — Property value calculated as typical minus two
standard deviations. Statistically, it yields a 97.7% degree of confidénce that any sample
taken during quality assurance will exceed the value reported.

Nominal Value — Property value that is representative of a measurable property, determined

" under a set of prescnbed test condltlons, by whlch a product may be described.

Typical Roll Value — Property value calculated from average or. mean obtamed from test data.

14 SUBMI'I'I‘ALS

The Geosynthetlcs Contractor shall submit to the- Engmeer the followmg items:

A
' 1. . Priorto Delivery to the Site:
a. A pro;ect reference list demonstratmg thc Geosynthetics Contractor 8 experience on
a minimum of 5 projects consisting of 10-million square feet of installed GCL, or as
_ approved by the Owner.
b. A list of all GCL installation crew personnel and resumes of the Supervisor and QC
Manager including prior experience mstallmg GCL. This information shall be
GEOSYNTHETIC CLAY LINER SCHLUMBERGER TECHOLOGY CORPORATION
02413 -2 Sangamo Weston/Twelvemile Creek/Lake Hartwell PCB-Contamination Superfund Site
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i.

J:
k.

- . submitted at least 30 days prior to the commencement of GCL installation. If the

exact crew who will be performing the installation is not known 30 days in advance
of the start date, the Geosynthetics Contractor shall submit a list of several potential
crew members. This information shall be supplied in a timely manner for approval
in order to avoid delay of any construction activities. GCL crew staff will be subject
to approval by the Owner.
A copy of the MANUFACTURER’s Manufacturing Quality Assurance/
‘Manufacturing Quality Control (MQA/MQC) Plan for tcstmg ‘GCL.
A statement of the GCL. MANUFACTURER’s experience in manufacturing GCL, -
including the -manufacturing and supplying company’s name, address, and employee
contact. :
A certification from the GCL MANUF ACTURER attesting that the; proposed GCL
meets the physical, mechanical and manufacturmg requirements specified in Part 2
of this Section.
Copies of the Manufacturing Quality Control ( (MQC) cemﬁcates for the material to
be delivered to the site. The reports shall include the quality control test results of
samples obtained during the manufacturing of the material to be delivered to the site.
* The GCL will be rejected if it does not meet the specified requirements of Part 2 of
this Section or if it is found to have defects, rips, holes, flaws, deterioration or other
damage deemed unacceptable by the Engineer. _
A certification from the manufacturer that the manufacturing process used to
produce the GCL includes needle detection and .a mechanism for removal of needles.
The certification shall include a statement attesting that the needle detection and
removal process will be applied to all GCL supplied to this project, and that.all GCL
rolls shall be needle free. '
Summary report including results of MQC testing required by this Section for GCL
material to be delivered to the-site. The report must clearly demonstrate that the
GCL material to be delivered to the site meets the requlrements of Part 2 of this
Section.
Pioposed method of GCL panel seaming including overlap dnstance at sides.and end
of panels, and use of additional material to complete the seal (if any).
Proposed method of detection of needles in installed panels.
Internal and interface: shear strength test: results as required in Part 2, Article 2.01,
Paragraph C and/or D.of this Section. .

2. Prior to Installation:

A schedule:of operations including means and methods of mstallatlon

The proposed method of deploying material and placement of panels.

Proposed method or process by which adjacent panels will be joined to prov1dc a

continuous hydraulic barrier.

-Shop drawings including details of all overlapping attachments and anchoring.

Proposed method of protecting installed GCL panels from rain, pondmg water or
- other elements that could hydrate or damage the GCL.

| 3. During Installation Submitted Weekly:

a.

‘Weekly construction progress reports clearly showing GCL panels and GCL roll
" numbers:placed by date.

4. Upon Completion:

a. Record Panel Layout Diagram.
SCHLUMBERGER TECHOLOGY CORPORATION. . GEOSYNTHETIC CLAY LINER
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b. Summary and log of all laboratory quality control and quality assurance completed:

by GEOSYNTHETIC Contractor.
¢. Summary and log of all field quality control work completed by the Geosynthetlcs
. Contractor.
d. Certification that GCL installation is- complete and in accordance thh these
specifications. '

e. Statement of material and installation warranties.

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING

A.

AW N

“The Geosynthetics Contractor shall be responsible for the protection of the GCL against
damage during transportation to the site, during storage and installation at the site, and prior to
placement of subsequent construction materials.

GCL labelmg, shipment, and storage shall follow ASTM D4873 and D5888 as modified
according to this Section.

Product labels shall clearly show the manufacturer-or suppher name, style name; roll number

~ androll d1mens10ns

If any spec1a1 handling is required, it shall'be so marked on the outside surface of the -
wrapping; (e.g., Do not stack more than three rolls high).

The GCL shall be supplied dry (unhydrated less than 20% moisture: content) and be delivered
to the site undamaged.

Each GCL. roll shall be wrapped with a material that wil- protect the bentonite from moisture

-and the GCL from damage due to shipment, water, sunlight and contaminants.

The protective wrapping =shall be maintained during penods‘.pf sl’npm‘ent_and storage. If the
wrapping is damaged prior to installation, the packaging shall be immediately repaired and/or

- roll tarped to prevent potential additional hydration: The roll shall be set aside and marked for

closer inspection upon deployment. Sections of the roil may be rejected if the moisture
content of the bentonite has become excessively high' 'as- detenninediby' the Engineer.

Storage area should be relatively flat and well drained. Durmg storage, the GCL rolls shall be
elevated off the ground utilizing a methiod which will not damage the GCL. Material that is
damaged as a result of the method of storage. or handling shall be rejected and replaced at no
additional cost to the Owner. The GCL- rolls shall'be adequately covered to protect them from
the following: -

Site construction damage.

Precipitation and ponded water.

Chemicals that are strong acids or bases.
" Flames or sparks, temperatures in excess of 49°C (120°F). -

Any environmental condition that might damage the GCL.
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1. The GEOSYNTHETIC Contractor shall protect the work described in this Section before,
during and after installation. Only non-damaged, sufficiently dry material (as determined by
the Engineer) shall be included within the construction.

J.  Roll numbers on partially used rolls shall be maintained such that each- GCL roll number can
be readily identified just prior to GCL deployment

K. ‘I-f-the Engineer-vdetemxines.that GCL is damaged, the Geosynthetics Contractor shall make all
repairs and replacements in a timely manner to prevent delays in the progress of work. Any
material damaged by the Geosynthetics Contractor, or damaged by others due to improper
delivery, installation and/or storage, as determined by the Engineer, shail be replaced Iby the
‘Geosynthetics Contractor at no cost to the Owner. .

- 1.6 QUALITY ASSURANCE SAMPL-ING TESTING AND ACCEPTA—NCE.

A. Geosynthetic Clay Liner Matenall

L.

2.

o Ao o

The GCL shall be subject to samplmg and testing to venfy conformance with thrs
specification.
Samples shall be taken across the entire width of the GCL roll. Unless otherwise

xspeclﬁed or permitted by the Engineer, samples shall be three feet long by the roll width.

The engineer or authorized representative shall mark the machine direction on the -
samples with an arrow. Unless otherwise specified, samples shall be taken at a frequency
of ene per 100,000 ft2 of material delivered to the site. An appropriate number of
samples as determined: by the Engineer will be shipped directly to:-the Geosynthetics

QAL. The Engineer shall examine the material properties required by this Section.

against all results from laboratory conformance testing. Non-conforming material will be
rejected and bracketed from subsequent rolls from the same product lot.

Conformance testing shall be the résponsibility of the Owner and conducted by the -

Geosynthetics QAL. Conformance testing shall be conducted in accordance with ASTM
D6495 but shall include the following paraieters:
Hydraulic Conductivity (ASTM D5887 — 1 test per 250,000 square. feet).
Mass per Unit Area of Bentonite (ASTM D5993). '
Mass per Unit Area Upper and Lower Layer Geotextile (ASTM D5261).
Bentonite Moisture Content (ASTM D4643).
. Index Flux of GCL (ASTM D5887). '
Grab Tensile Strength of GCL. (ASTM D4632).
The Geosynthetics Contractor shall, at no additional cost to the Owner, piovide whatever

reasonable assistance the Engineer may require in obtaining lthe samples for conformance
testing.

The: Geosynthetlcs Contractor and the Engineer shalllprowde MQC data issued by the

manufacturer prior to site delivery of the GCL. In the evént the material is delivered
- prior to receipt of the. manufacturer’s quality: control certificates, the GCL without quality -

control certificates will be stored separate from GCL with quality control certificates.
GCL rolls with unacceptable quality control data shall be segregated from approved
material and marked for rejection. _
Internal and: interface shear: strength testing; of the GCL is: the responisibility of the Owner '
All testing must be-conducted prior to approval and delivery of the GCL material and
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performed with components that will be used in construction. GCL material must meet
the requirements of Part 2, Article 2.01, Paragraph: C of this Seéction.

PART 2 MATERIALS
2.1 GENERAL

A. The GCL shall consist of a low permeability sodium bentonite encapsulated between two.
geotextiles. The bentonite and finished product requirements are- described in the following
Parts and include the minimum MQA and MQC testing:

B. The Geosynthetics Contractor shall obtain a certificate from the GCL manufacturer forMQC
' testmg described in this Part,

C. ‘GCL MATERIAL — The Engineer shall obtgin six random samples of the proposed GCL
(three each for the Baseliner and Final Cover Systems) and materials that will be installed
above and below the'GCL for the Baseliner and Final Cover Systems. These samples will
undergo interface shear strength testing for the interface. Condition shown on the
‘Construction Drawings.

_ Additionally, six random samples.of the proposed GCL (three each for the Baseliner and Final
. Cover Systems) shall be submitted for testing of internal shear strength. All testing must be
conducted prior to. the approval and delivery of the materials and performed with components
that will be used in the.construction. Testing shall be conducted according to the most recent
~ version of ASTM D6243, test preparations shall be in accordance with Paragraph C.1 of this
Part and the reported results shall meet the requiréments of Paragraph C.2 of this Part.
1. Al specunens and interfaces shall be hydrated under a normal load of 200 psf for a
minimum period of 24 hours prior to shearing at a strain rate of 0.04 in./min.
2. Tests for both internal and interface shear strength shall be performed at normal loads of
1,000, 2,500 and 3,500 psf with a minimum displacement of 2 in. The required peak
-shear strength for each of the. interfaces is provided in the table below. .

GCL Interface and Internal Shear Strength (ASTM D6243)

. ' ___Frequency of 1 test per product type.. _
GCL Normal Stresses (psh) _ Required Peak Shear Strength Value (psf)*

o 1,000 B ) : 270

2,500 670

3,500 | 940

* The required shear strengths above include both internal friction.and cohesion (adhesion) components.
22 BENTONITE
A. The bentonite used for the \pfoduction,of the GCL shall be low permeability sodium bentonite.

B. The bentonite portion of the GCL shall be granular bentonite.

GEOSYNTHETIC CLAY LINER ' ) SCHLUMBERGER TECHOLOGY CORPORATION
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C. The supplier and/or source of the bentonite shall be included on the MQA results for the

‘bentonite.

23 GEOSYNTHETIC ‘CLAY LINER

A. The GCL shall consist of a low permeability sodlum bentonite encapsulated between two-

geotextiles.

B. The following table represents the minimum required MQC testing that must be conducted by
. the GCL. MANUFACTURER on the GCL. The GCL shall be tested in accordance with:
~ ASTM D5889 as-modified by the following table. Testing shall be conducted at the
frequencies listed in the following table and must meet the required values provnded

24 GEOSYNTHETIC CLAY LINER

A. CETCO Bentomat ST is the recommended Geosynthetic Clay Liner, alternatives must meet
the following characteristics and test frequencies, as approved by the Engineer:

1. Bentonite property tests performed must be performed at a bentonite processing facility

before shipment to productien facility.

“CETCO Bentomat ST Propemes and Testing Specnﬁcatlons
Material Property : ' Test Method 'égst Frequency | Required Values
| 2 () ' '
Bentonite Swell Index ‘I ASTM D5890 | 1 per 50 tonnes | 24 m}/2g min.
Bentonite Fluid Loss ASTM D 5891 | 1 per 50 tonnes | 18 ml max.
Bentonite Particle Size ASTM C 136 | 1 per 50 tonnes | 5% max retained #10
: L I : 1% max passing #200
Bentonite Mass/Area . ASTM D 5993 | 40,000 f* 0.75 Ib/fY (3.6 kg/m”) -
L . , - 14,000 m*) -
GCL Tensile Strength T ASTM D 6768 _| 200,000 ft* 30 1bs/ini(53N/cm) MARV
: 1 (20,000 m%) '
GCL Peel Strength - ASTM D 6496 | 40,000 f* 3.5 Ibs/ini 6:1 N/cm) min
- , ] L (4,000 m®) -
GCL Index Flux ASTM D 5887 | Weekly | 1 x 10° m’/m%/sec max
GCL Hydraulic Conductivity ASTM D 5887 | Weekly | 5x 107 cm/sec max
' GCL Hydrated Internal Shear Strength | ASTM D 5321 | Periodic { 500 psf (24 kPa) typ @ 200 psf
- . ASTM D6243 :

PART 3 EXECUTION

3.1 SITE PREPARATION

A. . The surface to be covered by the GCL shall be:scarified to a minimum depth of six,inches and
cleared of sharp objects, boulders, rocks, sticks; or any matetials that may puncture, shear, or
tear the GCL. The GCL subgrade shall have a smooth, finished surface, free from pockets,
holes, ruts and depressions that will cause bndgmg and overstress the material to the Judgment

of the Engineer.
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B.

The GEOSYNTHETIC Contractor. and Engineer shall inspect the subgrade fer unsuitable

areas or $oft spots before the GCL is placed. Additional surface lpreparatnon will be reqmred

‘to eliminate any unsuitable areas as determined by the Engineer.

The subgrade/geosynthetic surface below the GCL shall:

1. Be prepared in-accordance with the Plans and Speclﬁcatlons

2. . The final surface will be rolled with a smooth drum roller prior to GCL deployment.

3. For GCL deployment over soil surfaces, the prepared soil surface shall have no stones or
' other protrusions that may be damaging to the GCL as determined by the Engineer.

4. Be approved, accepted and certified by the Engineer and Geosynthetics Contractor’s

quality assurance inspector.

3.2 INSTALLATION

A.

‘GCL shall not be deployed during periods of excessive winds which could prevent an

acceptable installation as determined by the Engineer. -

All GCL materials shall be installed according to the grades . and locations presented in the

*Construction Drawings and in accordance with manufacturer’s recommendations.

The Geosynthetlcs Contractor shall furnish the roll number and panel\ number to the Engineer |
prior to the installation of each panel.

The Geosynthetics Contractor shall maintain the GCL in an “as received” condition up to and
including the time that the overlying layer of the Baseliner/Final Cover System is accepted by
the Owner. While the GCL will begin:to hydrate immediately upon deployment, it is essential
that the GCL not become fully hydrated prior to loading, as. placement of material over
hydrated bentonite may destabilize a given area. The GCL must have a minimum of I foot of
general fill in place prior to full hydration. Addmonal restrictions and guidance with regard to -

hydrated or wet GCL are as follows:

1. GCL shall not be placed on wet subgrade, as determined by the Engineer.

2. GCL becoming partially hydrated prior to covering with general fill:shall be evaluated by
the Engineer to ascertain the condition of the matenal and to determme if removal and
replacement is necessary.

3. Inthe event that full hydration occurs prior to placement of the overlying materials
described above, the GCL material shall be evaluated by the Engineer to ascertain the
condition of the material and to determine if removal is necessary. Full hydration in this
case shall be defined as a bentonite moisture content of 80%.or more.

The Contractor is required to place cover materials described in Part 3.2, Paragraph D as
quickly as possible after deployment of GCL. The time petiod between deployment of GCL -
and cover materials shall not exceed 20 days. This period of time may be extended, at the
discretion of the Engineer, in the event the Geosyntheétics Contractor can adequately
demonstrate that the-GCL does not hydrate above 50% moisture pnor to placement of the

- cover materials.

: Each panel-sha‘ll be checked for the presence of broken needles from the manufacturing

process according to the approved method submitted'by the Geosynthetics Contractor. All
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identified needles must be removed by the Contractor at 1o cost to the Owner. _Any panel or
roll exhibiting the presence of excessive amounts of broken needies shall be rejected and
removed at no additional cost to the Owner. Excesswe amounts of’ broken needles will be
determined by the Engineer.

G. Geosynthetic Contractor personnel shall not be allowed to wedr shoes that can. damage the
GCL during deployment or placement of subsequent geosynthetic materials.

H. GCL Panels shall be deployed i in a direction from the highest elevation to ‘the lowest elevation
within the area to be lined. Whenever possible, GCL panels shall be. staggered such that cross
* seams between panels are not continuous throughout the lined'area. GCL panels’ shall be '
_ installed! free of tension.

I. GCL seams shall be overlapped a minimum of 6 in. on edge seams.and minimum of 12 in. on ;
end seams after shrinkage: and before placing cover.

J.  The Geosynthetics Contractor shall not deploy more GCL in one day than.can be covered by _.
end of that day with overlying materials. .

K. The GCL rolls shall be handled in a manner that minimizes loss of bentonite along edges
during deployment.

L. The:Geosynthetics: Contractor shall be responsible for protection of the GCL during

' installation. Unléss otherwise approved by the Engineer, no rubber tire ATV’s, tracked
vehicles or any other equipment which may pose a risk of puncturing, tearing or otherwise
‘damaging the GCL shall be permitted for use directly over the GCL.

M. The GCL shall not be covered until i’nspecled and approved by the Enginéer. Field
observations shall include a visual check of in-place GCL for the presence of needles.

3.3 REPAIRS
. A Repalrs are to. be:made as soon as possxble followmg deployment of GCL panels

'B. Damage to the GCL shall be repaired in the followmg manner, unless alternate procedures are

- proposed by the Geosynthetics Contractor and reviewed by the Engineer.

1. The damaged area shall be cleared of dirt and debris.

2. A patch of GCL shall ‘be cut to extend a-minimum of 12 in. beyond the damaged area‘in
all directions.

3.  Granular bentonite shall be placed around! the penmeter of the:damaged area at a rate: of

. - 0.25 pounds per linear foot.

4. The patch shall be placed over the damaged area and may be secured with an adhesive to
keep the patch in position during backfilling or otheractivities over the GCL.  The
adhesive shall be approved by the GCL. MANUFACTURER and the Engineer.
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PART 4 QUALITY CONTROL
41 GENERAL

‘A. The GeoSynthetics Contractor, before installation begins, shall appoint an experienced
individual who will be on-site at all times during the installation, to represent the
Geosynthetics Contractor in all matters to this work. This appomtment shall be subject to
approval by the Owner.

B. Allofthe forms specified and required must be submltted ina tlmely fashion.

'C. - Any changes in the proposed method of work, subcontractors to be utilized, GCL or
manufacturing must be approved in advance by the-Owner. The Geosynthetics Contmctor
assumes all responsibility relevant to providing an acceptable product.

42 QUALITY CONTROL DURING MANUFACTURING

A. The MANUFACTURER shall sample and test the GCL according to Part 2 of this Section to
verify consistency of production and compliance with these specifications. Testing shall be in
accordance with the test methods and at the frequencies spécified in Part 2 of this Section.

B. The manufacturing process shall include.a mechanism for needle detection and removal. This
mechanism shall be in operation throughout the production of all GCL rolls to be delivered to
the site. The manufacturer shall issue a certification listing all rolls with which the mechanism

‘was utilized as well as a certification that all material supplied is needle-free.

C. The Geosynthetics Contractor shall provide the Engi’neér with certified copies of MQA/MQC _
' test results. No-material shalln be mstalled pnor to supply and approval of the required test
results

D. The Engineer may obtain additional random samples of the GCL for further confirmatory
- testing: This testing will be at the expense of the Owner, unless the test reveals the GCL does.
not comply with the specifications, in which case the expense of the testing will be the .
responsibility of the Geosynthetics Contractor. This testing may include all properties
specified-in Part 2 of this Section or other tests deemed reasonable and necessary by the
Engineer. ‘The Geosynthetics Contractor shall, however, at no additional cost, provide
whatever reasonable assistance the Engineer may requlre in obtaining the samples.

- E. The Geosynthetlcs Contractor shall be solely responsible for the quality of the materlal
_ provided. ‘Should any tests performed on the material yield unsatisfactory results, the
Geosynthetics Contractor will be responsible for replacing the material with materials that
~ meet pro_|ect spec1ﬁcat10ns without delay to the project and at no additional cost to the Owner.

4.3 QUALITY CONTROL DURING INSTALLATION

A The Engmcer and the Geosynthetics Contractor shall v1sually inspect all material to be
included in the work for damage incurred during transportation and for uniformity, and

GEOSYN'FHE'_FIC CLAY LINER ’ SCHLUMBERGER TECHOLOGY CORPORATION
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compare roll identification numbers with those on the certification provided by the
manufacturer to assure delivery of the appropriate material.

B. The Engineer and Geosynthetics Contractor shall also visually inspect the matenall for any
damage incurred as a result of handling or on-site storage. :

C. Damage to GCL during installation shall be repaired according to Part 3.03 of this Section. If
the Engineer determines thatthe damage is considered un-repairable, the damaged material
will be replaced at no additional cost to the Owner.

D. Prior to installation, the Engineer will select three random samples for internal shear strength.
and interface shear strength for éach interface described in Part 2, Article 2.01, Paragraph C -
and/or D of this Section. Internal.and interface shear strength testing will be at the expense of
the Owner, unless the tests reveal that the-GCL does not comply with the specifications, in
which case, the expense of the tests on failing material will be incurred by the Geosynthetics.

- Contractor. No material shall be installed before the internal and interface shear test results
show that the GCL meets the project specifications.

E. The Geosynthetics.Contractor is rcspons1ble for venfymg that the: GCL is free of needles
during both manufacturing and installation. If needles are detected or suspected by the _
Engineer, the Owner may require the Geosynthetics Contractor to provide verification, at no
additional cost to the Owner, that installed GCL does not contain needles that could possibly
damage thé geomembrane. .

END OF SECTION

/ amm
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*x DEVELOPED BY ENVIRONMENTAL LABORATORY

*k USAE WATERWAYS EXPERIMENT STATION

> FOR USEPA RISK REDUCTION: ENGINEERING. LABORATORY
* ok

* % )

* %
*
* K
*x
*x
* &
* %
* %

* *

Thkkhkkhk kA AA AR AN AR Ak kb N AR hh bk k kA Ak h kb kb hkkhk kA Ak kA kA A A AR AR AR A A A Ak kA A hAhkk kK

LSS SRS R R RS SRR RS RRERRRSER RSl RRRREEE Rl R RS s R R R RS R RS RRE YRR R R R X

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION. DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

C: \WHI\UNSAT22\data\P318.VHP\ weatherl.dat

C:\WHI\UNSATZZ\data\P318.VHP\:WeathQIZ,dat
C:\WHI\UNSAT22\data\P318.VHP\ weather3.dat

‘C: \WHI\UNSAT22\data\P318.VHP\ weatherd.dat
€: \WHI\UNSAT22\data\P318.VHP\I_386048.inp

C:\WHI\UNSAT22\data\P318.VHP\O_ 386048.prt

TIME: 17: 1 DATE: 9/30/2009

*;***-********-}k’-**************_******-****ﬁ*'**-_A_-**\_**-t***-****'**jk*******_*'*************

‘

TITLE: Scenario B (GCL)

***-*_*‘k***‘k*-*'************'*_*_**"k******************-**'k***‘k*******_*****.‘k*******'**'**

NOTE: INITIAL MOISTURE 'CONTENT OF THE LAYERS AND. SNOW WATER WERE -

COMPUTED AS NEARLY STE_A‘DY'—STA'TE VALUES BY THE PROGRAM.

G:ATMProj\010\WMT001019\HELP Model\Scenario B (GCL) Output.doc



LAYER 1

TYPE. 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8

THICKNESS

POROSITY

FIELD CAPACITY

WILTENG POINT

INITIAL SOIL. WATER CONTENT

=

30.48 CM
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1160 VOL/VOL
0.4630 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.370000000000E- 03 CM/SEC

'NOTE:

SATURATED HYDRAULIC CONDUCTIVITY ISIMULTIPLIED BY

FOR ROOT' CHANNELS EN TOP HALF OF EVAPORATIVE ZONE.

LAYER 2

TYPE 2 - LATERAL DRAINAGE LAYER

4.63

MATERIAL TEXTURE NUMBER 34

THICKNESS
POROSITY _

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND
SLOPE

DRAINAGE LENGTH

0.00 CM

0.8500 VOL/VOL

0.0100 VOL/VOL

0.0050 VOL/VOL

0.8500 VOL/VOL
33.0000000000 CM/SEC

0.50  PERCENT

22.9 ~METERS

TYPE 4 - FLEXTBLE MEMBRANE LINER-
MATERIAL TEXTURE NUMBER 36

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL, WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT  QUALITY

1

I

0.16 cM

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.400000000000E-12 CM/SEC

2.00 HOLES/HECTARE

2.00 HOLES/HECTARE
3 - GOOD :

TYPE 3 - BARRIER SOIL LINER

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

G:ATMPro)010\MT001019\HELP ModelScenario B (GCL)-Output.doc

MATERIAL TEXTURE NUMBER ‘55

0.50 CM B

"0.3980 VOL/VOL

0.2440 VOL/VOL

0.1360 VOL/VOL

0.3980 VOL/VOL
0.100000000000E-08 CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER
' MATERIAL TEXTURE NUMBER 0

THICKNESS . = 1219.20 M
POROSITY - = 0.4530 VOL/VOL
FIELD CAPACITY 0.1900 VOL/VOL
WILTING POINT 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT 0.1900 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.150000000000E-03 CM/SEC

I

"TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1

THICKNESS = 60.96 CM

POROSITY : = 0.4170 VOL/VOL
FIELD CAPACITY = © 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL

0.0450 VOL/VOL

EFFECTIVE SAT., HYD. COND. 0.100000000000E-01 CM/SEC

| ) INITIAL. SOIL- WATER CONTENT

SLOPE . = 0.50 PERCENT
| : ' DRAINAGE. LENGTH ‘ = 22.9 METERS
; - .
| LAYER 7

TYPE 4 - FLEXIBLE MEMBRANE LINER

: : _ _' MATERIAL TEXTURE NUMBER 35 )

THICKNESS = = _ = 0.10 CM -

POROSITY : = 0.0000 VOL/VOL

FIELD CAPACITY

WILTING. POINT

INITIAL SOIL WATER ‘CONTENT

EFFECTIVE SAT. HYD. COND.

FML PINHOLE DENSITY 2.00 HOLES/HECTARE
_ : _ FML INSTALLATION PEFECTS 2.00 HOLES/HECTARE
‘ o - FML PLACEMENT QUALITY " =. 3 - GOOD

0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0. 200000000000E-12 CM/SEC

It

MATERIAL TEXTURE NUMBER 55

| . ) ‘ "TYPE 3 - BARRIER SOII LINER

| L .

; THICKNESS = 0.50 .CM
|

POROSITY . = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2440 VOL/VOL
WILTING POINT : = 0.1360 VOL/VOL

INITIAL SOIL.- WATER CONTENT
EFFECTIVE SAT. HYD. 'COND.

0.3980 VOL/VOL
0'.100000000000E-08. CM/SEC

i

GATMProj\010\WMTO00101NHELP ModeI\Sl“:e'l‘\ari'o‘B (GCL) Output.doc



NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF  0.%

‘METERS.

AND A SLOPE LENGTH OF

SCS RUNOFF CURVE -NUMBER
FRACTION OF AREA ALLOWING. RUNOFF

AREA PROJECTED ON HORIZONTAL PLANE -

EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATEIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE

LOWER LIMIT. OF EVAPORATIVE»STORAGE'

INITIAL SNOW WATER -
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

EVAPOTRANSPIRATION AND WEATHER DATA

23.

]

N

73.46
100.0

0.4047

22.9

2.
0.
.904
248,
.00

248

10,584
10,584
652
000

904

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

Asheville NC

STATION LATITUDE
MAXIMUM LEAF AREA INDEX

. START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED

It

Il

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
‘AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER ‘RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

I

35.59
3.50

. PERCENT

HECTARES

€M
CM
“CM
‘€M

CM
CM
CM

MM/YR

96

298
9.0
7.60

71.00

75.00
84.00

717.00

DEGREES

. INCHES

MPH
%

%
%
%

NOTE: PRECIPITATION DATA WAS SYNTHETTCALLY GENERATED USING
< COEFFICIENTS FOR Ashev1lle

NC

NORMAI, MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG - MAR/SEP APR/OCT .

3.48 3.60 5.13 3.84
4.43 4.79 3.96 ~3.29

MAY/NOV

JUN/DEC

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
i ‘COEFFICIENTS FOR Asheville

'G:\TMProji010\MT001019\HELP Model\Scenario!B:(GCL) Output.doc:
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NORMAL MEAN MONTHLY TEMPERATWURE (DEGREES FAHRENHEiT)

JAN/ JUL, FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
36.80 39.10 46.40 55.70 63.30 69.80
73.20 72.60 66.90 56.00 46.40 39.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR  Asheville . NC
AND STATION LATITUDE = 34.82 DEGREES

KAk hhh kA ko ko kA kA AR A Ak Ak A Ak h ok kA K Ak kA A Ak kb kA kA Ak ke Ak k k h Ak kA AR kA Ak ok kA kA k& &

"PEAK DAILY VAEUES'FbR YEARS 1 THROUGH 30 and their dates (DDDYYYY)
T ek qev. P

PRECIPITATION 366 13285.51042 3220012
-RUNOFF | . 2.932 10643.76346 3220012
DRAINAGE COLLECTED FROM LAYER 2 0.05152 187.00785 3240009
PERCOLATION/LEAKAGE THROUGH LAYER 4 . 0.000005 0.01956 3240009
AVERAGE HEAD ON TOP OF LAYER 3 . 12.001

MAXIMUM HEAD ON TOP OF LAYER 3 14.279

LOCATION OF MAXTMUM HEAD IN LAYER 2

(DISTANCE FROM_DRAIN) ' 58.8-FEET
DRAINAGE'COLLECTED FROM LAYER 6 0.000bO‘ 0.01467 560010
PERCOLATION/LEAKAGE THROUGH LAYER 8 . 0.000000 | 0.00002 .560010
. AVERAGE HEAD ON TOP OF-LAYER 7 : 0.001 |

MAXIMUM HEAD ON TOP OF LAYER 7 6.002

LOCATION OF MAXIMUM HEAD IN LAYER 6

(DISTANCE FROM DRAIN) . 0.2 FEET
SNOW WATER - 634 23023.4682 3590013
MAXIMUM VEG. SOIL WATER (VOL/VOL) © 0.4630
MINIMUM VEG. SOIL WATER (VOL/VOL) ©0.1160

*** Maximum heads are coemputed using McEnroe's equations. *** o

Reference: Maximum Saturated Depth over Landfill ‘Liner
by Bruce M. McEnroe, University of Kansas

G:ATMProj\010\MT00101\HELP Model\Soénario B (GCL) Qutput.doc



ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

***.****.**.********_*'***'***.‘k***********-‘*_*************'***'********'*'***-i*'*********.**
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TABLE 1

CLOSURE COST ESTIMATE

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

Cap System: . .- !
1. |Drainage Gaocomposnte Supply 540,000 SF $0.46 $248400 |
2.  |Drainage Geocomposite Installation 540,000 i SF. $0.14 - $75,600 g
3. ;{40-mil LLDPE Liner Supply 540,000 SF _ $0.40 $216,0000
4. |40 mil LLDPE Linder Installation 540,000 ‘ SF $0.17 $91,800
I5. 24" Soil ErosionLayer 40,000 ) cY $8.39. $335,600
Ie. [Clay Cap 30,000 CcY ] . $17.38 $621,400° |
I7. JDown Drains 600 ' iLF $80.32 . $48,192
I8.  |Seeding/Mulch. 25 T AC ~ $1,88816 | $47,204 !
Ie. Construction Supervision and Documentation ’ ; LS $80,000.00 | $80,000
' : 1 i !
" ‘Subtofal]  $1,664,196 1
_ Contingency (5%):| ~ :$83,210 i
Total Cost:|  $1,747,408 |
Total Cost (Roundad):| . $1,700,000 |
SF - Square Foot
€Y - Cubic Yard
LF - Linear Foot:
AC -.Acre
MO:- Month -
General Co
m  Unit costs are. in 2010 doliars and'were-derived from Weston Solutions, Inc. bid costs:to performfthe work.
m Allicosts. mclude materigliand. labor unless otherwise noted.
w  Costs:do not includellegal fees;:permitting, negotlatlons or agency ovemlght
m  Costs;based on:current site:information and project understanding. Costs may change following collectlon of additional:data.
m A 5% contingency has been.applied to the'bid costs to accotint for potential changes during: construction. This portioh.of the
project.isiunder contract and little variance:is anticipated romithe contracted cost.
12Mite_Closure&PostClosureOM_Cost_Estimate_030510 Page 1'0of 10 3/5/2010



TABLE2 _
POST-CLOSURE OPERATION AND MAINTENANCE ESTIMATED TOTAL COST

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

Annual Total:Cost (Rounded)|.  $160,000 $100,000 $90,000 ;
Number of Years| 1 1 8 20
TITi.me Range Total $150,000 |  $100,000 - $720:0000 | $1,800,000
“Total Cost| _ $2,770,000 "
Total Cost (Rounded)] _ . - $2.8M
.

‘i2Mi|e__CIosure&P_ostClosureOM_Cost_'Estlmate_OBOS1 0 Page 2 of 10/ ' - : 3152010



TABLE 3

POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE ;YE.AR 1

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

12Mile_Closure&PostClosureOM_Cost_Estimate_030510:

Page 3 of 10

Inspection and Maintenance ) ) .
1, JLandscaping. 2 EVENT $5,000 $10,000
2. :IRdutine’lnspections- 12 EVENT $1,000 $12,000 " |
3. |Sediment PondUpkeep 1 LS $10,000 $10,000 |
4. |Leachate Transpartation & Treatment 6 EVENT $2,500 ‘ $15,000 |
15. |Maintenance and Miscellaneous Repairs 1 LS $20,000 ' $20,000 - |
Subtotal; $67,000 |E
Sampling !
Ie. JLabor r EVENT $2,600 $10,000 |
|7. |Direct Costs 4 EVENT $1,000 l $4,000
IE. Analytical Laboratory - Groundwater 4 EVENT $4,000 | $16,000 ‘
| ) Analytical Laboratory - Surface Water.. 4 EVENT $800 ] $3;200 .
10. |Reporting 4 EVENT $8,000 $32,000 :
Subtotal $65,200 1
Subtotal]l  $132,200 |
Contingency (15%): $19,830 ;
Annual Total Costl] = $152,030 :
. Annual Total Cost (Rounded): - $150,000
LS - Lump Sum .
~ 3/6/2010



General Comménta;

w 'In providing opinions of prabable construction costs, the Client understands:that the-design professional has no.control over.costs; .
" the price of labor, equipment, or materials; or the construction contractor's methods ofpricing. The-opinions.of probable

construction-costs provided:herein are to be made-on the basis of the Design‘Professional’s qualifications and experience. The
Design:Professional makes:no warranty, exprassed or. implled, as to-the accuracy of:such opinions as compared to:bid or actual
costs. This.cost estimate Is expected to be within -10% to +10% of the actual project cost. Utilization ofthis cost estimate
information beyond the:stated purpose is-not recommended. ARCADIS is not licensed to.provide financial.orlegal consulting
services, as such; this cost estimate.information is:notintended:to be utitized for complying:with financlal reporting requirements
associated with liability:resarves. .

-m Al costs include material. and labor unless:otherwise noted.

Costs do nat include legal fees, pemiitting,:negotiations, or agency:oveisigifl .

® Unit costs are in'2010 dollars and were derived from;standard and accepted. estimate:references (s.g., Means Site:-Work and
lLLandscape Cost'Data, vendors, professional. judgment,.and/or past experierice on:other ‘similar prajects).

s Costs based'on current site Information and,project understanding. Costs'may change'following.collection of additional data.

Notes and:Asuumgtions;

1. -Includes the cost.of mowing, fertilizing-and other general landscape upkeep. .
tncludes labor cost for ane local field:technician:for 1 day (10 hrs) at $70/hr, the cost.of a rental car and'gas, and the cost of
"meals. Assumes monthly-inspections.
-3. Includes cost of cleaning and maintaining the sediment ponds..
4, Includes cost to.transport (via truck).and treat stored!leachate: Assumes a treatment cost of $0.10 per gallon. Assumes
inspection, maintenance; and.repairs.to leachate collection system:will occur.during:routine inspection and maintenance visits.
Assumes approximately 100,000 gallons of leachate:per year based-on the HELP model and:EPA minimum criteria.

8, ‘Includes the cost of maintalnlng and repalting landfili systems including the landfili cap, perimeter fence, and' sngnage Includes
costs to control @animails includingi Installaﬂon/mamtenanoe of engineering:controls and animal relocation.
6. ‘Includes labor cost for two local field technicians for1.5 days (10 hrs)at $70Ihr the cost of a rental car and gas, and the cost: of
meals. Assumes quarterly sampling events.
7. Includes the cost of shipping, copies, and vafious sampling equipment. Assumes quarterly sampllngaevents
8. -Assumes 5 groundwater sampling wells and.analytical Iaboratory ‘costs-of $800:per well per, sampiing:event. Assumes quarterly
:sampling events; .
9. Assumes 1 surface water'sample and $800 per sample per sampling event. Assumes quarterly: samplmg avents. conducted
_ concurrently with the groundwater. sampling:
10. tncludes $12,000 (shown as $3,000 per event) to:process, review, summarize, and repon dataicollectad duringithefirst. thnae '

quarterly inspection-and sampling events. Includes $20,000 (shown as $5] 000 per event)ito prepare and submit an-annual data
summary.report after the fourth quarterly Inspecﬂon and sampling event

12Mile_Qlosute&PostCIosureOM;Cost_Estimate;O:i_OS10 . Page 4 of 10 . 3/5/2010



"TABLE 4.
'POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEAR 2

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

pection and Malntenance .
1. [Landscaping 2 EVENT f - $5,000 $10,000
2. Routine inspections 4 EVENT $1,000 $4,000
3. Sediment Pond Upkeep ) 1 LS i ‘$10:000 $10,000
I;t. Leachate Transportation & Treatment 5 EVENT $2.,000 $10,000
5. ~ |Maintenance:and: Miscellaneotis Repairs 1 s $20,000 $20,000
i ' ~ Subtotal: $54,000
Sampling _

Is. JLabor 2 EVENT . $2;500 $5,000
(A [DirectCosts ; 2 EVENT . $1,000 $2,000
|s. AnalyticallLaboratory - Groundwater i 2 "EVENT ' $4,000 $8,000
. AnalyticallLaboratory - Surface Water ~ = ' 2 EVENT = $800 $1,600
[10. ™ |Reporting _ , 2 EVENT $7,500. ~ $45,000
I o _ o _ Subtotal]  $31,600
‘Subtotal $85,600

“Contingency (15%)] __ $12,840 |
- Annual Total:Cost: $98,440
" Annual Total Cost (Rounded):}. $100,000

LS - Lump Sum

12Mile_Closure&PostClosureOM_Cost_Estimate_030510 . Page 5.0f 10 : 3/6/2010 -



General Comments:

1.

4.

10.

I
In providing opinions-of probable.construction costs, the Client understands-thatithe design professional has no control over costs;
theprice:of labor, equipment, of materials; or the construction:contractor’s methods of:pricing. The opinions ofiprobable
construction costs provided herein are:to be made.on.the basis of the. Design:Professional's qualifications-and experience. The
‘Design/Professionalimakes no-wamanty, expressed or implied, as to the accuracy of such opinions as:compared to:bid or actual
costs. This costestimate is expected to be-within-10% to +10% of the actual project cost. Utilization of this cost estimate
Information beyond the stated purpose is:not recommended. ARCADIS is not licensed to provide financlal.or:legal consulting
services, as such; this cost estimate information is not intended: to be utlllzed for oomplymg with financial reporting: requlraments
assoclated with liability' reserves.

- All costs Include'material and labor-unless otherwise notad.

Costs do not include legal fees, permitting, negotiations, or ageicy. oversight.

" Unit costs are in.2010-daltars and were derived-from:standard and accepted estimate references (e.g.,,Means Site Work and

‘Landscape Cost Data, vendors, professional judgment,.and/or past experierice.on other similar profects),
Costs based on:current site information. and projectunderstanding. Costs may change following:collection of additional data.

‘Notes and:Assumptions:

Includes the cost of- mowing, fertilizing and:other general landscape upkeep.

Includes labor cost for one local fleld:technician:for 1 day (10 hrs) at. $70/hr ‘the-cost of a rental car and-gas, . and'the: cost of
‘meals. Assumes quarterly inspections.

Includes cost of cleaning and maintaining the sedlmentlponds.

Includes cost to transport (via truck) and treat storedileachaté, Assumes a treatment-cost of $0.10:per gallon. Assumes
{inspection, maintenance, andirepairs to teachate collection system.will occur-during routine inspection andlmalntenanoe visits.
Assumes treatment of approximately: 80% of the volume treatediin year 1.

lincludes the cost of maintaining:and'repalring landfill system_s including the:landfil cap, perimeter fence, and signage. Includes.
costs to control:animals including installaﬁon/mai'rit'ehance of engineering controls.and animal-relocation.

‘Includes labor-cost for two local field technicians for 1.5 days (10 hrs):at $70/hr, the.cost of a rental car and gas, and the.cost of
meals. Assumes semi-annual sampling events.

Includes the cost of shipping, copies, and various sampling.equipment. Assumes semi-annual sampling.events.

Assumes 5 groundwater sampling wells and analytical laboratory costs of $800 per well per sampling event. Assumes:semi-
annual sampling events.

Assumes 1 surface-water sample:and.$800 per sample per samplmglevent Assumas semi-annualisampling events.oonducted
concurrently with the:groundwater-sampling:

Includes $4,000 (shown as $2;000;per event)to process revtew summarize; and report data.collected during the first semi-annual
inspection and sampling event. Includes $10,000 (shown as $5,000 per event) to prepare-and:submit an.annual data summary
report aﬂer the second. seml-annual mspedlon and sampllngnevenl

12Mile_Closure&PostClosureOM_Cost_Estimate_030510 ‘Page 6:0f 10 3/5{20.10



_ TABLE 5
POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEARS 3-10

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

inspectioniand Maintenarice:

EVENT $5,000 '$10,000

1 |Landscaping, 2.
2. {IRoutine Inspections 4 EVENT $1,000 |  $4,000 :
3. |Sediment Pond'Upkeep -~ 1 LS. T $5,000 $5,000
4. Leachate Transportation & Treatwient . 3 EVENT @ | $2,000 | $6,000
5 |Maintenance and Miscellaneous Repairs i 1 LS . $21,000 $21,000
o ) o Subtotal: $46,000
§Sampling.
[6. Jtabor 2 EVENT - $2,500 $5,000
I7. |Direct Costs 2 EVENT $1,000 $2,000
Is. Analytical Laboratory.- Groundwater _ 2 EVENT $4,000 - $8,000
I9 ‘|Analytical Laboratory - Surface' Water ' 2 EVENT $800 $1,600
10. |Reporting ( 2 EVENT - $7,000 ) $14,000 -
i ' Subtotal $30,600
. Subtotal $76,600
Contingency-(15%): $11,490
- "Annual Total'Cost:| .  $88,090
Annual Total Cost (Rounded): $90,000

. LS -iLump Sum:

. 12MIIe_CIOsure&PpstClosureOMt_Cost_'Esﬂmate~_030510 Pége 7 of 107 . 3/5/2010



General Comments:

= in providing:opinions-of probable construction.costs, the Client understands that the design:professional has:no confrol:over costs;
the price of labor, eqiiipment, or materials; or the. construction contractor's methods of pricing. The opinions.of probable
construction. costs;provided'herein are to.be made on the basis.of the Design Professional’s qualifications and experience. The
Design Professional makes-no warranty, expressed or implied, as'to the accuracy-of such opinions as compared:to bid'or actuall
costs. This cost estimate is expected to'be within -10% to +10% of the dctual project.cost. Utilizatior of this.cost estimate
Information beyondithe stated purpose Is not recommended. ARCADISiis.not licensed to;provide financial or legal consulting
services, as such; this cost estimate lnformatlon is not intended to be:utilized for complying with'financiai reporting.requirements
assaclated with Icability reserves.

= All.costs include material and labor unless.otherwisenoted.

Costs do-notiinciude legal fees, permitting, negotiations, or agency oversight.

= Unit.costs-are-in 2010 dollars and were derived:from standard:and accepted estimate references (e:g., Means Site Work and
Landscape Cost:Data, vendors, professional judgment, and/or past experience on other siniilar projects).

‘'m.  Costs based on current site information and-project- understanding. Costsimay change following collection.of additional data. -

Notes Assu lons:

‘1. Includes the.cost-of mowing, fertilizing and other general landscape upkeep.
Includes labor. cost for one local field technicians for 1 day:(10:hrs) at. $70Ihr.,the cost of a rental:car-and gas, and the cost-of
meals. Assumes quarterly inspections.

3. “Includes cost of.cleaning.and.maintaining the sediment ponds. -

4. Includes cost to transport(via-truck).and treat stored leachate. Assumes.a treatment cost of $0.10 per-galion. Assumes
Inspection; maintenance, and repairs to:leachate collection system will occur during routine: Inspect:on and maintenance visits.
‘Assumes treatment of. approximately 50% ofithe-volume treated in year 1.

5. ‘Includes the:cost.of maintaining and repairing:landfill.systems including the landfill cap, perimeter fence, and signage. Includes.
costs to-controf animals including installation/maintenance-of enginéering contrdls.and animal rélocation. Includes $5,000 for
- pumpreplacement.every 5 years:(shown as:$1,000iper year).

6. " Includesilabor. cost for two local field technicians. for 1.5.days:(10:hrs) at $70Ihr the-cost of.a rentalicar and gas, and the costof
meals. Assumes.semi-annual sampling-events.

7.. Includes:the cost of shipping, copies; and various-sampling- eqmpment Assumes semi- annuallsampllng events.

8.  Assumes 5:groundwater samplingiwells and analyticalilaboratory costs of $800.per well per sampling event. Assumes seml- .
annualisampling events.

9, Assumes 1 surface water sample and $800;per sample per sampling event. Assumes semi-annual sampling events conducted
concutrently with the groundwater sampling.

10. Includes $4,000 every-year (shown as $2,000.per évent) to process; review, summarize, and- report «data-collected duringithe first.

semi-annualiinspection:and'sampling event. Includes: $10,000:avery year (shown as $5,000.per evenl) to-prepare and submit: an
annual-data- summary report after the second: semi—annual ‘inspection and sampling event. i
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TABLE 6

POST-CLOSURE ANNUAL OPERATION AND MAINTENANCE COST ESTIMATE - YEARS 11-30

SCHLUMBERGER TECHNOLOGY CORPORATION
TWELVEMILE CREEK RESTORATION
PICKENS COUNTY, SOUTH CAROLINA

Inspection and Maintenance ) .

1, [Landscaping .2 EVENT l  $5.000 $10,000

2. [Routine Inspections _ 4 EVENT ||  $1,000 $4.000

3. |Sediment Pond Upkeep K LS ‘ $5,000. $5,000

4. |Leachate Transportation & Treatment 1 EVENT | $2,000 $2,000
[5.[Well Replacement 1 LS ! $3,125 $3,125
Is. |Maintenance.and Miscellaneous Repairs 1 - LS , $21:000 $21,000

’ ) Subtotal: $45,125

Sampling .

7. [Labor 2 ‘EVENT j $2,500 "~ '$5,000
18. Direct Costs 2. EVENT : $1,000 ~ "$2,000
[9.  |AnalyticaliLaboratory - Groundwater 2 EVENT I $4,000. $8.000

10. Analytical'Laboratory - Surface-Water 2 - EVENT : ‘$800 $1,600

11. |Reporting 3 2 EVENT ; $7,000: ) $14,000

’ : Subtotal $30,600

| o

Subtotal] - $75,725
Contingency (15%): $11,359

5 Annual Total Cost: $87,084

‘ Annual Total Cost (Rounded): $90,000

LS - Lump.Sum .

i
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‘s 'In providing opinions-of probable.construction costs, the Cllent understands:that the design:professionai. has: no:control over costs:
the price.of labor, equipment, or materials; or the consiructionicontractor’s methaods of pricing. The opinions.of probable
construction costs provided herein:are to be made-onithe.basis of the:Design Professional's qualifications and experience. The
DesigniProfessionalimakes no-warranty, expressed-or implied, as toithe accuracy-of such opinlons as compared to bid or actual
costs. This:cost estimate is expected to be within -10% to-+10%.of the actual project.cost. Ultilization of this cost.estimate
information beyond the stated purpose.is:not recommended. ARCADIS is.not licensed toiprovide financial-or legal consulting
services, as such; this cost estimate informationiis not intended:to be-utilized for complying with financial reporting.requirements
associated with liability reserves:

Al costs include material and labor unless otherwise noted.

Costs do not include legal fees, permitting, negotiations, .or agency-oversight.

‘m  Unit costs are in 2010 dollars and were derived from standard and accepted estimate references. (e.g., Means Site Work and
‘Landscape Cost:Data, vendors, professional judgment, and/or-past experience:on other similar projects).

= Costs based:on.current site Information and project:understanding. Costs-may-change following:collection of additional data.

Notes and Assumptions:

1. Includes the cost of mowing, fertillzmg and other general landscape upkeep.
" dncludes labor cost for one local field technician for 1 day (10 hrs) at $70/hr, the.cost of a rental car- andrgas and:the cost of
meals. Assumes quarterly inspections.
3. Includes cost of cleaning and maintaining:the sediment:ponds.
4, Includes cost to-transport (viatruck) and treat stored!leachate. Assumes a treatment cost.of $0.10 per gallon Assumes
inspection, maintenance, and repairs to leachate collection systemwifl occur during routine inspection and; mamtenanoe visits.
Assumes treatment of approximately 10% of the volume:treated in year 1.

5. Includes the. cost-of removing andireinstaliing-groundwater monitoring: we||s, ifinecessary. Includes a one-ﬂme cost:of $12,500 per
wellfor:5 wells incurrediduring Years 11 through.30 (shownias $3,125 per year).
6. Includes the cost:of malntaining;and repairing iandfill systems includingrtheilandfill cap, perimeter fence, and signage. Includes

costs to control animials including installation/maintenance of.engineering controls and animal relocation. !Includes $5,000 for
pump replacement every 5.years (shown-as $1,000 per year):

7. Includes labor cost for twolocal field technicians for 1.5 days (10 hrs).at $70/hr, the:cost of a rental.car and'gas, and»the cost of
meals. Assumes semi-annual:sampling-events.

8. Includes the cost of shipping, copies, and various samplingiequipment, Assumes semi-annual sampling-events.

9. Assumes 5 groundwater sampling wells and analytical laboratory costs 0f $800 per well per sampllng event. Assumes semi-
annual sampling events,

9. Assumes 1 surface'water sample.and'$800 per sample.per sampllng event. Assumes semi-annual' sampllng events. oonduc(ed4
concurrently with the groundwater sampling..

10. Includes $4,000-every year (shown.as $2,000 per event) toiprocess, review, summarize, and report data coliected dunng the first

seml-annual inspection and sampling-event. Includes $10,000 every year (shown.as $5,000 per event)yto prepare: and submlt an
annual.data summary report after'the:second semi-annual inspectlomandlsampling event,

. 12Mile_Closure8PostClosureOM_Cost_Estimate 030510  Page 10 of 10. _ 3/5/2010
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Weston Solutions, Inc. — Stormwater Pollution Prevention Plan:(SWPPP)

Attached Figures:
Figure 1 - SWPPP Addendum Area

Figure 2 - SWPPP For Work Near Twelvemile Creek

Figure 3 - SWPPP For Work Adjacent to Twelvemile Creek _
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Weston Solutions, Inc. — Stormwater Pollution Prevention-Plan {SWPPP)

1. INTRODUCTION

1.1 PURPOSE AND OBJECTIVE

_ Weston. Solutions, Inc. (WESTON®) has been tasked by the Schlumberger Technology
Corporation (SCHLUMBERGER) to complete the 12 Mile Creek Restoration project in Pickens.
County, South Carolina. The purpose of this Stormwater Pol-lutioﬁ‘Preventidn Plan (SWPPP) is
to provide measures that will be implemented during this project to mitigate and ‘monitor the

release of pollutants associat_ed with the construction activities.
' 1.2 SITE DESCRIPTION

Twelvemile Creek is located in the Piedmont physiographic province within upstate ‘South
Carolina. Approximately 24 miles long, the creek begins near Walnut Cove Mountain;- at an -
elevation: of approximately 1,900 ft, Twelvemile Creek flows to its confluence with Lake
" Hartwell near the City of Clemson. There are 3 impoundments located approximately 1 fo 2
_miles. upstream of backwater impacts from high Lake Hartwell water levels. The lower two

- compounds that set for demolition, Woodside 1 (WSI) and Woodsnde It (WSII) are former

hydroelectric facnhtles

The existence of Woodside I and Woodside Tt réportedly made it difficult for the natural flow of
sediment into Lake Hartwell. Historically the trapped sediment was flushed during power
~ generation, but with the dams no longer in -th'c use normal processes were not adhered. The'
polychlormated blphenyls on the site were deemed a hazard by the Georgia and South Carolina
'departments of Natural Resources, the USACE and the US Fish and Wlldllfe Services.

- 'The purpose. of -the Twelvemile .Creék pi'o'je_ct is to rémbve' the “accumulated sediment,
decontaminate the existing PCBs, and' demolish WSI and WSH to. return. the natural flow of the

~ water. The site location can be found-on Page 1-3 of this work plan.
1.3 IMPLEMENTATION

The SWPPP was '-submined to Pickens County and the state of South Carolina by ARCADIS, the

measures implemented prior to the actual commencement of construction activities. The initial

-1



Weston Solutions, Inc. — Stormwater Pollution Prevention Plan. (SWPPP)

INTRODUCTION

‘

€lement of the (WESTON) SWPPP addendum to be completed‘ is the training and' education.
program to ensure that appropriate project personnel are aware of the stormwater pollution
management program. The recommended control measures are then maintain, constructed and
installed és required depending on the phase of construction. WESTON will administer the
prograrﬁ_ outlined in the ARCADIS SWPPP until construction is completed. If ongoing
" construction involves a change in ownership, the new owner must accept; maintain, and amend:

this SWPPP as required.
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Site Location

5

REFERENOE. BASE MAP USGS 7.5 MINUTE QUADRANGLE., SIXMILE, 8.G.,

PHOTOREVISED 1980




‘Weston-Solutions, Inc. — Stormwa_ter Pollution vae;t(on*Plaﬁ (SWPPP)
2. PROJECT LOCATIONS AND DESCRIPTION

211 SOILS INFORMATION

During soil disturbing construction activities it is important to understand the nature and
behavior of different soil types. Soil characteristics can affect stormwater runoff and infiltration,
slope require_ments. for excavation activities, and stabilization procedures. Soil data for the
construction site has ‘been provided by the Final Design Report A‘-mendment_-]‘ by ARCADIS
under section 2.5 and Appendix C. This data was used by ARCADIS during the design process

to design the necessary measures. These measures are further discussed in detail in section 4.
2.2 POTENTIAL POLLUTANTS

‘The poténtial pollutants in the construction area consists of PCB’s, hydraulic-oil, diesel, gasoline,
vehicle and equipment lubricants and spray paint. The Material Safety Data Sheets (MSDS) of
these potential pollutants have been provided under separate cover to SCHLUMBERGER as part '

of the Accident Prevention. Plan.
2.3 SOIL DISTURBING ACTIVITIES

Soil-disturbing activities. at the site will consist of constmcfing, access roads & ramps and
laydown areas. Dam removal and dredging in the creek will also disturb the underwater

sediment and increase the turbidity in water flowing downstream:.

2.4 SCHEDULE OF SOIL-DISTURBING ACTIVITIES

Construction of entrances/exits, parking areéas and access roads & ramps are expected-to take
approkimately 4 Wecks to complete after mebilization. Mobilizing the dredging eqdipnienti is-
expected to take about 4 weeks and the dredgi'ng activity is expected to take about 5 months.
The mobilization and setup for each dam: removal is expected to take 30 days, the actiual dam ‘
removal is expected to take another 30 days and the restoration is expected to take 7 d@ys; The |
demolition of the WSI and WSII is planned to be-executed concurrently. The dredging and dam
remqval' will commence after the new access roads & ramps are complete. These work activities

are expected to run in parallel.

2.—‘1_'



Weston Solutions, Inc. — Stormwater Pollution Prevention Plan (SWPPP)

3. EROSI’O_N AND SEDIMENT CONTROL PRACTIGES

3.1 DURING CONSTRUCTION
3.1.1 Temporary Erosion and Sediment Control

. Temporary eresion and velocity control measures, such as staked silt fence (wire backed or silt
saver type), will be installed by another subcontractor -prior to WESTON arriving on site.
Wherever necessary a double layered silt fence will be used on both sides of access ramps and
" roads by WESTON during the mobilization and construétion_process-. " These measures will
* contain disturbed. soils on the construction site, and- minimize the potential for upland soils to
enter any. We't;l'ands or water bodies, if they are present. If sediment escapes the construction site,
off-site accumulations of sediment must be removed at a freqﬁeh_cy‘ sufficient to minimize off-

site impacts.

Temporary erosion and sediment controls will be properly maintained throughout construction
and reinstalled, as specified in section 3.3 “Sediment and Erosion Controls” of Final Design
Report Amendment 1 by ARCADIS, until replaced by pemnanént erosion and sediment controls
or restoration is complete. Specifications of silt fences and straw bales for erosion control are

provided in Appendix D.
3.1.2 Erosion Controls at SMU and Staging Areas

. Dof;ble layered silt fence will be located on both sides of -the.fram'p' éonhec’ti'ng the SMU: access
~ road to the existing Balls Beach Road. Further details of this are shown in Figures 1 and 2. A
check dam. will be installed downstream of ‘the_ 18" pipe, ma_dé from onsite natural rocks. The
‘mulch from tile_ grinding operation was placed between the double silt fences. Approximately
300 feet down the existing road to l?all's Be/ach, a silt fence is installed across the road to limit

potential runoff to the stream.

At the Ball’s Beach location, Weston proposes to install temporary gravel pad (used as a crane
pad for launching and retrieving the dredge) constructed of geotextile and stone. The stone pad
is. planned: to iBe.approximatel_y 150-feet long by 50-feet wide. Class B Rip-Rap will be installed

to stabilize the slope near the water’s edge. Additional silt fence will be installed, as necessary,

S



Weston Solutions, inc. — Stormwater Pollutlon ‘Prevention Plan (SWPPP)

EROSION AND SEDIMENT CONTFROL PRAC'HCES

~ Layout of the dredge piping and water treatment discharge line are presented in Figure 3. Little

or no land disturbance is expected during installation of these lines. Basically, the lines will be

installed in the woods by gravity and removed by pulling them upslope from the SMU area.
| , .

313 Turbidity.Control During Dredging

WESTON and its subcontractors. will take all necessary measures to keep turbidityi levels at a

minimur during dredging operations including the use of siltation barriers or turbidity curtains
as necessary The turbidity curtains will be located at a-minimum of just upstream of WSI and'
WSII dams The dredging and the samplmg activities will be performed by the subcontractors

~ under the strict supervision of WESTON.

WESTON: and its subcontractors shall use a portable nephelometer that meets Environmentai

‘Protection: Agency and SCDHEC standards to measure turbidity. The nephelomeler will be

factory calibrated within the-last one year. A skiff boat will be used to conduct sampling. The
turbidity data will: be analyzed and reported-in accordance with the water quality monitoring
requirements specified in ‘'SCR100000. General construction permit and all other applicable

_standards.

!

Turbidity’Monitor-ing. Repotts and Charts will be submitted to SCHLUMBERGER daily as part

-. of Contractors Quality Control Report. Date shall be reported in'Nephelometric Turbldity.Units

(NTU’s) and also the date and time of calibration, sampl’e collection and sample analysis;, water

| depth; sample depth; DGPS position; weather conditions; tidal stage; current direction and wind .

direction and velocity. ‘Sampling locations, current direction, and. pl'ume configuration will also
be noted. In the event that the turbidity exceeds 50 NTU above the reading measured upstream,

the _Contra_ctor. shall immediately cease dredging activities and notify the Owner. Corrective

~measures ‘will ‘-b_e undertaken repeat the. sampling analysis until the tufbidity has . retumed to

| acceptable levels. Samples will be -taken one foot below the water surface unless dlrected_ '

otherwise by the Owner. Two samples wnll be taken daily one upstream of the work- area and the.

other-downstreani. of WSII dam.

All data will be recorded on the Turbidity Monitoring Reports. The nephelometer shall be

calibrated immediately prior to each sampling event. The time of each calibration shall be

32
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o ) EROSION AND SEDIMENT CONTROL PRACTICES.

recorded. Orion Dredging Services” authorized technician shalll attest to the accuracy of the
reported data, testing equipment and procedure by signing and dating the Turbidity Monitoring
Report.

In addition to the contractor turbidity sampling, Schlumberger will employee up to three

stationary monitoring units in the creek with: continuous rienitoring at up to 15 minutes intervals.
3.1.4 Turbidity Control During Dam Removal

The access road to WSI will be perpendicular to the creek. The contractor will enhance: the
existin'g.acccss_road for loading/uﬁlbading the dredge, as necessary to facilitate the operation. A
small staging area at the top of the bank will be used! to load the dam d"emoﬁtion material into-
road trucks. Skeleton buckets will: be. used just downstream of both the dams. so as to capture -

any construction debris from flowing in to the stream.

~ Subcontractor intends to recycle all demelition méteriéls generated as creek restoration material,
in the SMU for erosion protection or offsite, if- necessary. The location of the offsite recycling

facilities is tentatlve

" During the rembval of dam WSI, no turbidity curtains will be used as dredging will be in
_progress downstream where the turbidity :curtains: will already be mstalled Turbidity curtains .

~will be installed as necessary whlle demolishing dam WSII.
345 Dust Control . | | - .

Although dust should not be an 1ssue - with wet sedlments access. roads and materials handlmg'

will be maintained with a water truck, as necessary, to contro] fugmve dust
3.1.6 Pollution rCon_trol.

* Materials will be Thandled with a hydrauhc dredge pumpmg creek sediments to the SMU for

. -processmg
3.1.7 Potential Off-Site Pollution Sources

No potential off-site pollution sources have been identified.

33



Weston Saolutions, Inc. — Stormwiter Pollution. Prevention Plan (SWPPP) /
EROSION AND SEDIMENT CONTROL PRACTICES

-3.2 RESTORATION
3.2.1 Cleanup -

As construction activities are completed for this project, cleanup (seeding and installation of
temporary or perrnanent erosion control structures) will be initiated in completed portions of the
site as soon as practical and no later than 14 days after construction activities have temporarily or
permanently ceased. Where constructidn activity on a portion of the site is tcmporafily céased,
and eartl; disturbing activities will be resumed within 14 days, temporary stabilization measures

do not have to be initiated on that portion of the site.
3.2.2 Permanent Erosion and Sediment Control

Permanent -erosion and sedimerit control measures may- be required as part of post-construction
site restoration if the project crosses or lies adjacent to water bodies or wetlands, or is located on
a significant slope. The need for permanent erosion and sediment controls will be determined by

the WESTON Project Manager or Project Superintendent.

The following conditions apply to construction facilities permitted under - th_e ‘TPDES

Construction General Permit;

= Final stabilization is not comp‘léte until an approximately uniform perennial vegétative
cover with a density of at least 70% of the native background vegetative cover has ‘been
established for all areas sub_|ect to-erosion.

» For construction on agricultural land, final stabilization on areas actually disturbed' may
be accomplished by returning the disturbed land to its preconstruction agricultural use.
Disturbed areas near agricultural areas but not -actually used for agrlcultural actlvmes-

* must meet the reqmrements for 70% stabilization in the precedmg jparagraph.

3.23 Re—veg_etatuon :

Natural local vegetation. will be jpeﬁniued!'tol retake areas in which. construction activities have

ceased. If necessary, vegetation will be planted or transferred to encourage re-vegetation.
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4. STORMWATER MANAGEMENT PRACTICES

This section of the SWPPP describes the construction management and operating procedures to
be utilized for this project in order to minimize contact of construction: materials, equipment,
machmery and vehicles with stormwater, and to control potentlal pollutants and minifnize their
_ impact to stormwater discharges. Recommended practices are discussed in the followmg

sections.
41 GENERAL RECOMMENDED PRACTICES _

The following presents the recommended good housekeeping practices which are expected for - |
complia_i_igc with the stormwater regulations. These practices are intended to reduce pollutant

loading to stormwater and reduce non-stormwater discharges.

Reduce tracking of sediment offsite
Keep pollutant(s) off exposed surfaces
Maintain low runoff velocities

. Minimize slope of disturbed areas

- Mark limits of grading to protect areas of existing vegetation
Minimize the generation of wastes.and dispese of them properly
Prevent spills-and leaks and respond. to them immediately
Properly store all materials :

4.2 PRE-CONSTRUCTION CONTROL PRACTICES

“ The following presents the recommcnded_;pre-const_ruéti‘on practices which: are expected for

compliance with:the stormwater regulations:

. .'Delineate--existing vegetation to be preserved and establish limits of grading.

* Maintain prefabricated board mats, roads, docks, and other work area improvements in a
neat and clean condition reasonably free of loose soil, construction debris, and trash.
Sweeping or other equally effective means shall be used on a regular basis to prevent
storm flows from carrying sediment and debris outside the project boundaries.

» Install temporary erosion and sediment controls (such as sediment barriers and

interceptor - dikes) down gradient of the construction area and at other locations as
necessary and deemed appropriate. - ’
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STORMWATER MANAGEMENT PRACTICES

» Install velocity dissipation devices, as necessary, at discharge locations and along the
length of any drainage ways to prevent significant changes in the hydrological regime
(physical, chemical, and blologlcal charactenstlcs) of the receiving water body.

4.3 EROSION AND SEDEMENT CONTROL INSPECTION AND MAINTENANCE
PRACTICES

The following inspection and maintenance préctibes will be used to maintain erosion and
sediment controls. Section 8 of this SWPPP describes the required project site inspections in
further detail.-

= All construction areas will be insﬁected weekly. Observation and comments must be
documented on a SWPPP Inspection Report Form.

= FErosion and sediment controls will be in place and inspected at the start of land

disturbing construction activities. Following this initial inspection, all control measures

. will be inspected at least once every 14 calendar days during construction activitiés and

within. 24 hours after any storm event with a 0.5 inch or greater rainfall event.
Observations and comments must be recorded.on a Construction Sité Inspection Form.

= All erosion and sediment control measures will be maintained in good working order.
Any deficiencies: identified on the Construction Site Inspection Form need to be. promptly -
corrected before the next anticipated storm event, or as necessary to maintain the
continued effectiveness of the erosion and sediment controls. If revisions to the SWPPP
are necessary, they must be made within 7 days following an inspection. - Continued
deficiencies will be noted on subsequent inspections and the Project Manager and Project .
Superintendent shall be notified.

In accordance with the NPDES and SCDHEC general permits, the dates of major grading

activities on the project site will be documented on the Activity Log (Appendix F).

A recdrd of :cbnstruction activity stops -and restarts, and associated. temporary or permanent
stabi]izdtion méasilres will be kept on the Activity Log Stabilization measures, whether
temporary or \permanent will be implemented within 14 days after construction activities have
~ ceased. Where constructlon activity on a portion of the site is temporanly ceased and earth
disturbing activities will be resumed w1thm 14 days, temporary stabilization measures do not
have to be initiated on that portion: of the site. Stabilization measures will be inspected at the

start of stabilization, and weekly thereafter until the project is completed and the construction
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site is closed. The Construction Site Inspection Form will be used to record the results of the

inspection.

All completed forms will be kept on file with this SWPPP, and copies will be submitted to the

Project Manager in accordance with the record keeping practices discussed in Section 8.5.

The Project Superintendent will be responsible for all inspections, maintenance, and -repair ,
activities. The Project Superintendent will complete and file the inspection and imaintenance

reports with this SWPPP at the project site.



ACTIVITY LOG

5. WASTE MANAGEMENT AND DISPOSAL

" Every effort will be made to minimize the generation of wastes. Al solid or liquid' wastes that
may be generated during censtruction will be removed from the site on a timely basis and
disposed ‘of in a proper manner and in accordance with applicable federal, state or local
regulations. N;o construct;ion-wastcs will be buried on-site, and all personnel will be instructed in
the correct procedures for waste disposal. - Furthermore, no solid matenals, including bunldmg-
~ materials, will be discharged to waters of the United States, except as authorized by a Section
404 permit. Under ne circumstance will concrete trucks wash out directly into a drainage

:channel, storm sewer, or surface waters of the state.

~ . All reasonable steps will be taken to minimize or prevent any discharge in violation of the
SCDHEC general permit which has a réasonable likelihood of adversely affecting human health

or the environment.
5.1 HAZARDOUS 'W'AS'T%ES AND E_M’A'T-ERIALS

All hazardous wastes will be disposed of in accordance with any applicable. federal, state, or
local regulations, as well as the manufactirer’s guidelines, if any. Appropriate personnel will be

 instructed in proper use and disposal practices of such wastes and materials.
5.2 SANITARY WASTES

If portable sanitary units are to be on-site for this project, an ad'equate number of units will be
located at the work site. A licensed sanitary waste. management company w1ll collect sanitary -

~ wastes from the portable units on a regular schedule
5.3 GOOD HOU'SEKEEP_ING"FOR 'WA_STE M'AN_AGEMENT

" The discharge of stormwater from the ‘c;onst_ructi_on_' site will not cause.a violation of the state
water quality standards. No water containment, by itself of in ‘combination with other

substances, will prevent the waters of the state from meeting the following conditions:
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‘= Waters shall be free from substances in sufficient amounts to cause the formation of
putrescent, unsightly or harmful bottom deposits or prevent full maintenance of beneficial
uses. ’

= Waters shall be free from oil, scum, and floating debns in sufﬁcnent amounts to be
unsightly er prevent full maintenance of beneﬂc1al uses

= Waters shall be free from substances in sufficient amounts to cause unsightly color or
“turbidity, offensive odor or prevent full maintenance of beneficial uses

= Waters shall be free from substances or conditions in sufficient amounts to have a
harmful effect on human, animal, or aquatic life ‘

. T{here shall be no significant human health hazard from incidental contact with the water
» There shall be no acute toxicity to livestock or wildlife watering

= Waters shall be free from physical, chemical or hydrologlc changes that would impair
-thc natural blologlcal community. K

» Waters shall be free from used tires, car bodies, appliances, demolmon debrls used
vehicles, or equlpment and solid waste.
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